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105 (1283) 
The estimation of cholesterol in blood. 


By Lupwic Kast, V. C. Myers and EMMA L. WARDELL. 


[From the Department of Medicine and Laboratory of Pathological 
Chemistry, New York Post-Graduate Medical School and Hospital.| 


The methods which are in use at present for the colorimetric 
estimation of cholesterol in blood are either time-consuming or of 
questionable accuracy. In connection with a study of the blood 
lipoids in obesity, it seemed necessary to investigate further the 
question of a suitable cholesterol method. For some time now 
we have employed a procedure which is comparatively simple 
and we believe to be very satisfactory. 

The method consists essentially in mixing one c.c. of whole 
blood, plasma or serum with 4-5 grams of plaster of Paris, drying, 
and extracting the powder directly with chloroform in a special 
extraction apparatus. The plaster of Paris is emptied into a 
small paper extraction shell (4 cm. long) and this inserted in a 
short test tube (2.5 x 6 cm.) in the bottom and sides of which are 
a number of small holes. This-is now attached to a large cork 
on a small reflux condenser and the tube and cork inserted in the 
neck of a 150 c.c. extraction flask containing about 20-25 c.c. of 
chloroform. Extraction is continued for 30 minutes on an electric 
hot plate, the chloroform made up to some suitable volume, such 
as 20 c.c., filtered if necessary, and colorimetric estimation carried 
out with the aid of the Liebermann-Burchard reaction, according 
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to the technique of Grigaut and of Autenrieth and Funk. Brown 
colors do not develop as with the Bloor method. An aqueous 
solution of naphthol green B, which is permanent, is used as 
standard. 

Since the cholesterol esters give the color reaction, as pointed 
out by Bloor, saponification is unnecessary. With this method 
perfect duplicates and quantitative recoveries of added cholesterol 
and cholesterol esters may be had. The results are considerably 
lower than those obtained with the Bloor method. 


106 (1284) 
Morphin hyperglycemia as a test for pancreatic deficiency. 
By JoHN AUER and ISRAEL S. KLEINER. 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller Institute.| 


We found that the subcutaneous injection of one or two 
milligrams of morphin sulphate per kilo in dogs whose pancreatic 
substance had been strongly reduced by coagulation iz situ! or 
by partial resection, caused a much greater rise in the blood-sugar 
level than the same dose in normal controls. 

The following table gives the results of some of our experi- 
ments. It will be seen that the animals in which the pancreatic 
tissue had been reduced (AK5, 32, 37, and BD3) showed an 
increase in the blood-sugar three to four times greater than that 
obtained in the controls after the same dose of morphin. 

As these animals with deficient pancreatic tissue may legiti- 
mately be considered in a prediabetic state, the morphin hyper- 
glycemia observed in them may be of importance clinically in 
detecting individuals with an impaired carbohydrate metabolism. 
That this impairment need not be great and yet yield a strong 
hyperglycemia to a small dose of morphin is indicated by the fact 
that our dogs whose pancreatic tissue had been largely coagulated 
nevertheless showed a surprisingly good tolerance for sugar. In 
six tests where 10 grams of dextrose per kilo were fed, and in two 
where 4 to 5 grams of dextrose per kilo were injected subcuta- 
neously, the amount excreted was nothing in two tests; less than 


1J. Auer and I. S. Kleiner, these PROCEEDINGS, 1917, XIV, I51. 
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0.5 gram per kilo in three; less than one gram per kilo in two tests; 
and 1.5 grams per kilo in one test. 


MorpPHIN HYPERGLYCEMIA. 


No. AKs. | AK321 gots. trols.| AKS. | AK37.| sos, | aly. | BD3- | AK4o.] cat, | aca 
Dose per kilo. .}2 mg.|2 mg.|2 mg.|2 mg.|r mg./2 mg.|2 mg.|2 mg.|1 mg.|r mg.|z mg.|z mg. 
Normal 2 o=s 0.130] 0.192| 0.112| 0.108} 0.111} 0.109] 0.10T} 0.090] 0.125] 0.109] 0,104] 0.114 
0.5 hr. after 

morphin. ...] 0.206] 0.230] 0.097] 0.111 a 
© hratter..nicr 0.246] 0.270] 0.131] 0.133] 0.171] 0.238] 0.128] 0.144] 0.213] 0.096] 0.107] 0.087 
2 hrs. after... .| 0.275] 0.315] 0.128| 0.151] 0.209] 0.297] 0.124| 0.138] 0.197/ 0.141| 0.136] 0.115 
3 hrs. after... .| 0.240! 0.322! 0.119| 0.127] 0.210] 0.227] 0.106! 0.123] 0.124] 0.130] 0.157! 0.109 
All dogs fed 5 hours Not fed | Starved for All dogs not fed 
previously to-day 8 days to-day 


AKs: pancreas coagulated in situ with alcohol, 119 days before morphin test. 
AK32: pancreas coagulated in situ with alcohol, 51 days before morphin test. 


AK37: pancreas resected; uncinate process transplanted beneath skin 41 days 
before test. 


BD3: five sixths of pancreas resected 90 days before; remaining sixth in connection 
with ducts. 


AK4o: uncinate process and tail of pancreas merely ligated 60 days before test. 

Control dogs, normal animals, some were fasted. 

Operated dogs all fed on regular mixed diet. 

Blood samples from external jugular vein. Sugar determination by Myer’s and 
Bailey’s modification of the Lewis-Benedict method. 


Whether the test will yield the same results in the human 
subject which we have obtained in dogs, can only be determined 
by trial, and such a trial we believe fully warranted by our findings. 
The procedure can easily be carried out with less than one cubic 
centimeter of blood if the Epstein method, for example, is used 
for determining the blood-sugar. The dose of morphin probably 
need not exceed 15-20 milligrams for an adult. The discomfort 
from the morphin will surely be considerably less than that 
following the ingestion of I to 200 grams of dextrose. 


107 (1285) 
Demonstration of the effects of castration on Seabright cockerels. 


By T. H. Morean. 
[From Columbia University, New York City.] 


Two years ago I demonstrated before this Society castrated 
F, and F; cockerels that had been hen-feathered, but which in 
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consequence of the operation had, after moulting, begun to 
produce feathers characteristic of the normal male. Those birds 
have been kept to the present time, and now show a complete 
change to the cock-feathered type, except that the comb is reduced 
in size as in the ordinary capon. The spurs, however, appear to 
have their full growth. Since the F, birds were certainly heter- 
ozygous, and the few Fy, birds operated upon might have been 
heterozygous for cock feathering, it became desirable to carry out 
the operation on the pure Seabright cockerels which are always hen- 
feathered. The change in them, as the birds before you show, 
is as marked and as complete as in the F; and Fy» birds. 

One bird after completely changing to cock-feathering (with 
reduced comb also) began after six months to change back; 
and, as is demonstrated by the bird, is at present in an inter- 
mediate stage. The comb has begun to enlarge again. Pre- 
sumably a small piece of the testis was left—not large enough at 
first to prevent the change to cock-feathering—which has re- 
generated so far, that, at the last moult, the new feathers were 
affected. 


108 (1286) 


The effect of painting the pancreas with adrenalin on glycemia 
and glycosuria. 


By I. S. KLEINER and S. J. MELTZER. 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller I nstitute for Medical Research.| 


About fifteen years ago Herter and his coworkers reported 
that painting the pancreas with adrenalin causes a considerable 
glycosuria and they even assumed that the pronounced nature 
of glycosuria following intraperitoneal injections appears to be 
mainly attributable to the readiness with which the injected 
adrenalin comes in contact with the pancreas. Vosburgh and 
Richards reported later that the painting of the pancreas with 
adrenalin produces considerable hyperglycemia. To our knowl- 
edge the validity of these unusual statements was not confirmed 
or even tested since their publication. We have carried out 
recently a long series of experiments in which the hyperglycemia 
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and glycosuria were studied after painting the pancreas. In the 
main we could not confirm these claims, but we wish however to 
mention here only one striking result. In eight experiments in 
which the pancreas was so isolated from the peritoneum that 
none of the adrenalin could enter the peritoneal cavity, the 
hyperglycemia as well as the glycosuria produced by the painting 
was insignificant, surely not more than would have occurred if 
the adrenalin had been given subcutaneously or painted on some 
part of the peritoneum. 
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Studies of dental caries, with special reference to internal secre- 
tions in their relation to the development and condition 
of dental enamel. 


By WILLIAM J. GIEs and Collaborators. 


[From the Biochemical Laboratory of the Schools of Medicine and 
Dentistry of Columbia University, College of Physicians 
and Surgeons.| 


A. Do substances in the blcod pass from dental pulp into dental 
enamel of living animals? MHattie L. Heft. 

B. Is dental enamel permeable to substances in saliva? Elizabeth 
C. Franke. 

C. Effects of parathyroidectomy and castration on dentition in 
albino rats. Edgar G. Miller, Jr. 

D. Dental effects of feeding glandular tissues to albino rats. 

Edgar G. Miller, Jr. 

E. A new glycoprotein: dentomucoid. Leila Noland. 

Decay of teeth, except that arising from trauma, may be due, 
primarily, to local deficiency in the structure and quality of 
enamel, or it may result from local specific disintegrative attack 
on enamel, regardless of normality of the enamel, or it may be 
caused by both these types of influences. In this series of studies 
we are endeavoring to ascertain whether “influences from the 
inside,”’ such as those of a nutritional type and involving internal 
secretions, may be responsible factors in the incidence of dental 
caries. 
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Impairment of normal nutritive and endocrinic influences, by 
subtraction, has been induced by extirpation of various glands in 
albino rats. There were no effects on dentition after thymectomy, 
thyro-parathyroidectomy, and castration; deficient calcification 
of the teeth (incisors) followed parathyroidectomy,. 

Modification of normal nutritive and endocrinic influences, 
by addition, has been induced by feeding various glands to white 
rats. Dental calcification appeared to be (a) regularly decreased 
by oral administration of lymphatic, salivary, or thyroid, gland; 
(b) regularly increased by oral administration of testicle; and (c) 
wholly unaffected by oral administration of corpus luteum, para- 
thyroid, pineal, pituitary, spleen, suprarenal, or thymus. 

There were no effects on the general condition or dimensions 
of the teeth in any of the foregoing experiments. 

Physiological variation in the composition of the teeth, in 
albino rats, is relatively slight and not great enough to account 
for any of the findings that were indecisive. 

The well-known chemical methods we have employed were 
found to be adequate to detect significant chemical differences in 
dentition. Various results of uncertain import have not been 
due, at any time, to deficiencies in the analytic procedures as such. 

Underlying all our experiments on the effects of internal 
secretions is the assumption that chemical changes may take 
place, in developing enamel, through the influence of substances 
that originate outside of, and enter, or superficially affect the cells 
involved in the production of enamel. If this assumption is un- 
warranted, it is obvious that internal secretions can have no direct 
chemical effect on the production or condition of enamel. If this 
assumption is incorrect, internal secretions can have, at most, only 
indirect effects on the development of enamel. 

That our assumption in this general regard is correct, however, 
is shown by the fact that trypan blue, after its intraperitoneal 
injection into young rats, rabbits, and dogs, passes freely into 
the enamel of developing teeth, where the blue pigment seems to 
remain indefinitely; it does not pass from pulp through dentin 
into enamel of fully erupted teeth. (These particular facts were 
demonstrated at the meeting of the Society.) 

That our assumption in this general regard is justified is shown, 
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also, by the fact that strontium, after its oral administration (as 
the chloride), daily for some time to young dogs, accumulates in 
the solid parts (and is present in the pulp) of the first and second 
sets of teeth, apparently taking the place of calcium. We have 
not yet determined whether strontium substitutes calcium, in 
such experiments, in the enamel of fully erupted teeth. 

Experiments with arsenic, in the forms of salvarsan and 
arsenite (analogous to those with strontium), in an effort to 
determine whether arsenic can displace, or associate with, phos- 
phorus in dental calcification, have given us wholly negative 
results. 

Practically all the biochemical results referred to, thus far in 
this statement, were obtained on teeth in process of development. 
It has been cumulatively evident, as our experiments increased 
in number and scope, that internal secretions can have little or no 
effect, directly or indirectly, on the enamel of fully developed and 
erupted teeth (and therefore can have little or no continuing direct 
bearing on the problem of caries in such teeth) unless one or more 
physiological substances can pass from pulp through dentin into 
normal enamel, or from oral fluids into such enamel.! 

We find that water passes freely back and forth through all 
parts, including the enamel, of fully developed natural extracted 
teeth. Simple mineral salts, such as sodium chloride, and common 
organic substances, such as cane sugar, show similar ability to 
diffuse back and forth through fully developed natural extracted 
teeth. 

Our results in this general relation indicate that, whether or 
not there is true nutritive or maintenance metabolism in normal 
enamel, there may be physiological or pathological exchange of 
materials in enamel by diffusion from blood through dentin and 
enamel to oral fluids, and vice versa. 

In the course of our study of the nature of tooth composition, 
from the point of view of effects of internal secretions on dentition 
(in their relation to the problems of cause, control, and prevention, 
of dental caries), we have found that teeth contain a glyco-protein 
that is closely similar to osseomucoid, and is evidently analogous 
to, though not the same as, salivary mucin. 


1This statement ignores provisionally the possibility that caries may occur 
from changes in dentin that merely undermine enamel. 
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A complete study of the properties of this protein substance, 
which we have named dento-mucoid, is now in progress. We have 
already learned that it remains in teeth during the process of their 
acid decalcification. It is extractable, from decalcified teeth, 
with dilute alkalin solutions. It is precipitated, from such alkalin 
extracts, by mineral acids such as hydrochloric. It is an acid 
protein that forms colloidal salts. It yields reducing substance 
similar to glucosamin after acidic hydrolysis. 

All of these studies are in progress, together with inquiries 
into the effects, on dentition in successive generations of albino 
rats, of treatment with thyroid, of unbalanced diets, and of toxic 
malnutrition. 


110 (1288) 
Diet and renal activity in tartrate nephritis. 
By WILLIAM SALANT and A. M. SWANSON. 


[From the Pharmacological Laboratory, Bureau of Chemistry, Wash- 
ington, D. C.] 


The subject of the experiments were rabbits that were fed oats 
or young carrots. Tartrate was administered to these animals 
either by mouth or subcutaneously, and the effect of the single 
dose as well as of repeated doses on renal activity studied by 
means of phenolsulphonephthalein. The following is a resumé of 
the results obtained. 

1. When tartrate was given by mouth to rabbits on a diet of 
oats large doses were required to inhibit the elimination of phenol- 
sulphonephthalein. The effects produced with medium doses 
were very moderate. Recovery was observed in all cases. 

2. Even small doses of sodium tartrate injected subcutaneously 
into rabbits on a diet of oats caused a very pronounced inhibition 
of the elimination of dye. Considerable improvement occurred 
after 3 to 5 days, but complete recovery of function was never 
observed. 

3. Evidence of disturbance of the renal function was seldom 
obtained with much larger doses of sodium tartrate when injected 
subcutaneously into rabbits on a diet of fresh young carrots. 
Large doses showed a decrease of functional activity within a few 


a a 
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hours after injection, but tests made one or more days later 
indicated considerable improvement, and in some cases, recovery. 

4. After the subcutaneous injection of sodium tartrate into 
rabbits on a diet of oats the time of appearance of the phenol- 
sulphonephthalein injected was shorter and the duration of the 
elimination longer than in rabbits which had been receiving carrots. 

5. When sodium tartrate was injected subcutaneously in 
gradually increasing amounts, no impairment of renal function 
was observed even with very large doses (4 and 6 grams per kilo) 
if the diet consisted of carrots exclusively, but the efficiency of 
the kidney was markedly decreased if oats alone were fed, although 
the amounts of tartrate administered was only one fourth or one 
sixth of that given to rabbits on a diet of carrots. 


III (1289) 
Experiments with an isomer of caffein. 
By WILLIAM SALANT and HELENE CONNET. 


[From the Pharmacological Laboratory, Bureau of Chemistry, U.S. 
Department of Agriculture, Washington, D. C.] 


Physiological tests were made with I : 7 : 9-trimethyl-2 : 8- 
dioxy-purine. Its action was in every respect weaker than that 
of caffein. The toxicity was about one tenth that of caffein, the 
minimum fatal dose of I : 7 : 9-trimethyl-2 : 8-dioxy-purine for 
frogs being 4.0 to 4.5 grams per kilo. Renal activity as shown by 
experiments on rabbits, was only moderately stimulated in some 
cases and was very feeble in others although large doses were given 
intravenously. Perfusion experiments on the isolated frog heart 
indicated that an increase in force of cardiac action without altering 
the frequency may be caused by concentrations of 0.1 and 0.2 per 
cent. in Ringer’s solution, but this effect was never very pro- 
nounced. 

Prepared and kindly donated to this laboratory by Dr. C. O. 
Johns of this Bureau. 
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112 (1290) 
The determination and significance of intragastric conductance. 
By OLAF BERGEIM. 


[From the Laboratory of Physiological Chemistry, Jefferson Medical 
College, Philadelphia, Pa.] 


A retention stomach tube in the form of an electrolytic cell has 
been devised which makes possible the determination of intra- 
gastric conductances at any desired interval of time without 
disturbance or removal of gastric contents. The tip contains 
also a thermocouple which makes possible intragastric temperature 
determinations and corrections, and an aspiration tube by means 
of which samples of gastric contents may, if desired, be collected 
for analysis. By means of this apparatus intragastric conductance 
variations were studied in connection with determinations of total 
acidity, free hydrocholoric acid, pepsin, and trypsin. 

The conductance of gastric juice is mainly due to the free 
hydrochloric acid which it contains and the same is generally 
true of the gastric contents. After the introduction of water or 
solutions (as sugar solutions) of very low conductance, the curve 
for conductance very closely follows the curve for free and total 
acid. This indicates that the equalization of osmotic concentra- 
tion is brought about primarily by secretion of normal gastric juice. 

After the ingestion of food containing protein the conductance 
curve usually lies below that for free hydrochloric acid as deter- 
mined by titration because the latter values are high due to gradual 
dissociation of the protein salt. In the presence of weak organic 
acid as after fruit ingestion or of phosphate, as where much saliva 
is swallowed, the conductance falls below titration values and is 
a better measure of free hydrochloric acid. 

Aside from the swallowing of saliva, the conductance of which 
is low, intragastric conductance is, after the first hour or so of 
digestion, almost always considerably modified by the regurgitation 
of pancreatic juice or bile or both and possibly to a lesser extent 
by pyloric and duodenal secretions. The conductance of pan- 
creatic juice and bile being usually very low as compared with 
that of the gastric contents at maximum acidity, regurgitation 


CALCIUM CONTENT OF BLOOD SERUM. II 


tends to markedly lower intragastric conductance as well as acidity. 
Conductance, however, rises relative to free hydrochloric acid on 
account of the higher salt content of these regurgitated secretions. 
After the ingestion of mineral acid, neutralization is brought about 
in the same manner as during digestion. 

In achylias where intragastric digestion was mainly pancreatic 
in character, the conductance was found to parallel the concentra- 
tion of pancreatic juice as measured by the tryptic index. 


113 (1291) 


The calcium content of the blood serum in certain pathological 
conditions. 


By JoHN O. HALVERSON, HENRY K. MOHLER and OLAF 
BERGEIM. 


[Laboratory of Physiological Chemistry of Jefferson Medical College, 
Philadelphia.] 


The calcium content of human blood serum was determined in 
several normal cases and in a number of pathological conditions. 
In the normal cases values lying between 9 and 11 mg. of calcium 
per 100 c.c. were obtained. In nearly all of the pathological condi- 
tions studied, including cases where the blood clotted with extreme 
slowness, a similar range was observed, indicating a great con- 
stancy of this element in the blood serum. Distinct decreases 
were noted in cases of hematogenous jaundice, eclampsia, pneu- 
monia, and particularly uremia. In several cases of uremia in- 
creases in serum calcium were noted on improvement in the clinical 
condition and following administration of calcium lactate. The 
urinary calcium excretion in severe nephritis was found to be low 
and calcium lactate administration brought about but slight 
absolute increases. Where marked general edema occurred, with 
or without nephritis, the excretion of calcium was unaffected 
by increased ingestion. In a case of pernicious vomiting of preg- 
nancy with severe acidosis, alkali administration decreased calcium 
excretion to eight per cent. of its original value. 

It is pointed out that as the red corpuscles are nearly free 
from calcium, determinations of this element in whole blood are of 
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little value, unless the relative volumes of plasma and corpuscles 
are known. It appears probable that the wide variations in the 
calcium content of whole blood in apparently normal individuals 
and variations for sex as reported by Lyman! may represent 
variations in corpuscular volume rather than in the calcium 
content of the plasma in these conditions. 


ABSTRACTS OF THE COMMUNICATIONS, 
Paciric CoAst BRANCH. 


Eighteenth meeting. 


San Francisco, California, October 3, 1917. 


114 (1292) 
Circulatory effects of tyramin. 
By A. W. HEWLETT. 
[From the Division of Medicine, Leland Stanford Jr. University.] 


The subcutaneous injection of 0.06 to 0.08 gm. tyramin into 
normal individuals usually produces the following circulatory 
changes: 

1. The systolic blood pressure increases markedly. 

. The diastolic blood pressure increases to a much less extent. 
. The pulse pressure is therefore increased. 

. The volume pulse in the arm becomes larger. 

. The heart rate is usually slowed. 

. The T wave in the electrocardiogram becomes notably 
larger with no constant change in the other waves. This alteration 
is most constant and is usually most marked in Lead II. 

The changes in blood pressure and in the volume pulse in the 
arm indicate that the systolic output from the heart is increased. 
The changes in the electrocardiogram suggest those described by 
Rothberger and Winterberg after stimulating the right stellate 
(accelerator) ganglion. 

Where epinephrin produces marked circulatory effects after 
subcutaneous injection these appear to be of a similar nature to 
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1Lyman, H., Jour. Biol. Chem., 1917, XXX, 1. 
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those produced by tyramin. But tyramin is more constant in its 
action and it rarely causes the muscular tremor and apprehension 
that so frequently follows a large epinephrin injection. 


II5 (1293) 


Absence of urea-splitting ferments in the animal tissues. 
By AHMED E. SHEvky (by invitation). 


[From the Laboratory of the Medical Division of Stanford University 
Medical School, San Francisco.] 


In 1912 Léb and Gutmann! published some data from which 
they concluded that a ferment capable of splitting NH3; from urea 
existed in the pig’s ovaries. Taniguchi? in a similar investigation 
which appeared last year confirmed this with somewhat more 
detailed data on determinations done with extracts from cow’s 
ovaries. Both investigators used the Kruger and Reich method 
of ammonia estimation and their technique of extraction involved 
several hours of incubation. 

In the present study corpora lutea were separated from fresh 
cow’s ovaries, ground with twice its volume of 0.9 per cent. NaCl 
solution and filtered after standing one hour at room temperature. 
A similar extract was made from the rest of the ovaries. To Ic.c. 
samples of a 2 per cent. urea solution were added 5, 10 and 15 c.c. 
of the filtrate and the mixture incubated for one hour at 37° C. 
Samples of urea solution and of the filtrate alone were similarly 
treated. 

Ammonia estimations on all the samples were done by the 
aération-titration method, using Barnett’s recently described 
technique. No more ammonia was found after incubation in the 
samples of extract and urea mixture than the combined ammonia 
content of the urea and of the extract samples. 

In the following table figures for the corpora lutea extract 
are given, extracts from the rest of the ovaries gave similar results. 


1L6b, W., and Gutmann, S., Biochem. Z., 1912, XLI, 445. 
2 Taniguchi, Y., Acta scholea med. univ. imp., Kioto, 1916, I, 3, 299. 
3 Barnett, G. D., J. Bio. Chem., 1917, XXIX, 459. 
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2 per cent. Urea C. L. Extract, NHs in the Sample, 
Sol., Cc. Coy Mgm. 
Le Saarosetoe, ansteneentautsns tebe pine eee alate onrematen 0.051 
Be nap Rica aerate taste Sepia UE Rorotainran a c.culy Otol ok 0.076 
T Se oanys aesea cant bates er REET OIE OF 0.119 
SHO HOS CoDOooagONe WO cae aonb ODA 900 70-00 0.136 
DRA IHC kere ETT, 0% TOM caae reas cant roiecvatetens 0.170 
may oes yohenehelanete thee Blecuataaews ites Meee Old a 0.143 
Lia fee aoteu ences srrenls. iovetemon he ts ES. S crass wieoks otha sip ieee 0.196 


Ammonium carbonate in passing through the liver is con- 
verted into urea. Urea on the other hand is converted into 
ammonium carbonate by an enzyme found in certain bacteria, 
fungi and a number of higher plants. In 1913 Fosse! published 
some data showing the occurrence of urea in fungi and higher 
plants, thus pointing to the possibility that the tissues of certain 
plants may be the site of both the formation of urea and its con- 
version into ammonium carbonate. 

But all attempts to demonstrate the reversibility of the process 
whereby urea is formed in the animal body have so far failed. 
Earlier work on this subject reveals a number of conflicting 
observations. Perfusion experiments by Wakeman and Dakin? 
and by Jansen® on the liver under conditions which might be 
expected to favor a reversion of the reaction failed to show any 
conversion of urea into ammonia. Recently Barnett and Addis‘ 
found a marked increase of blood ammonia after intravenous 
injection of large doses of urea. Although this ammonia was 
shown to be at least in part due to bacterial decomposition in the 
intestine their experiments suggested the possible derivation of 
ammonia from urea in the body. But later experiments not yet 
published fairly establish the fact that the rapid rise of blood 
ammonia after the intravenous injection of large doses of urea 
is due solely to the bacterial action in the bowel. 

The presence of urease in the ovaries—if proved—would have 
been strong evidence in favor of the theory of the reversibility 
of the ammonia-urea reaction in the body. The results of the 
experiments here reported fail to confirm the findings of the two 
earlier investigators. 


1 Fosse, R., C. R. Academ. Sciences, 1913, CLVI, 568. 

? Wakeman, A. J., and Dakin, H. D., J. Bio. Chem., 1911, IX, 327. 
3 Jansen, B. C. P., Arch. Neerland, 1915, II, 594. 

4 Barnett, G. D., and Addis, T., J. Bio. Chem., 1917, XXX, 41. 
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116 (1294) 
A blood sugar tolerance test. 


By N. W. JANNey and V. I. ISAAcson. 


[From the Montefiore Home and Hospiial.] 


Various objections may be made to methods now in vogue for 
sugar tolerance determinations which depend on the appearance 
of sugar in the urine. Much more reliable, instructive and delicate 
results can be obtained by a study of the hyperglycemic response 
of the blood to ingested sugar. When pure glucose is administered 
in amounts equal to 12 gm. per kgm. body weight in 4o per cent. 
aqueous solution to fasting patients, alimental absorption is so 
regular that a normal hyperglycemic curve can be established. 
The blood sugar reattains its fasting level 13 to 2 hours after 
the sugar is taken. The oral method of administration is therefore 
much more certain than has been supposed. 

For clinical purposes the test is carried out by first deter- 
mining by Epstein’s modification of the Lewis and Benedict 
method, the blood sugar of a patient who has fasted over night, 
then administering the sugar drink as prepared above, with the 
addition of the juice of a lemon and again determining the blood 
sugar at the end of two hours. In normal subjects the blood sugar 
has by this time returned to its fasting level. If hyperglycemia still 
persists, the blood sugar tolerance is lowered. This is the simplest 
form to which the technique is reducible. We prefer to make 
several half hourly or hourly observations of the blood sugar follow- 

I5 
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ing glucose ingestion also to determine the presence and amount 
of sugar voided in the urine during these determinations and in 
the complete twenty-four-hour specimen. 

Glycosuria, which is normally absent under the conditions of 
the test, is not a necessary accompaniment of decreased tolerance. 
A normal blood sugar curve accompanied by glycosuria usually 
indicatés renal diabetes. We have also found this test useful in 
the diagnosis of incipient diabetes. All cases of Graves’ disease 
examined, and certain of chronic interstitial nephritis, show a pro- 
longed blood sugar curve. Hypo-endocrine conditions such as 
cretinism and muscular dystrophy! are characterized by increased 
sugar tolerance with the ordinary urinary test, but blood sugar 
determinations showed hypoglycemia and a delayed tolerance 
curve. Evidently the hypoglycemia accounted for the contrary 
result obtained by the usual test. In view of these findings 
former clinical observations on sugar tolerance require revision. 


117 (1295) 
The inversion and determination of cane sugar. 


By ANTON R. ROSE (by invitation). 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduaie Medical School and Hospital.] 


Sucrose is completely inverted by heating in a solution of 
picric acid. This fact has been made use of in the estimation of 
cane sugar in solutions and extracts. After the cane sugar is 
hydrolyzed by heating with picric acid under properly controlled 
conditions, the invert sugar formed is determined by a modified 
Lewis-Benedict colorometric method. Glucose and fructose are 
determined at the same time. 

The technic of the method is as follows: I c.c. of the clear 
liquid containing the sugars is transferred to each of two graduated 
narrow test tubes containing 2 c.c. saturated solution of picric 
acid. One of the tubes also contains I c.c. 20 per cent. sodium 
carbonate. The two tubes are then immersed into a bath of 
boiling water. After ten minutes I c.c. of 20 per cent. sodium 


1 Janney, N. W., Goodhart, S. P., and Isaacson, V. I., Arch. f. Int. Med., article 
in course of publication. 
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carbonate is also added to the tube containing the acid mixture. 
After heating for 30 minutes the color in each tube has reached 
its maximum and they are allowed to cool. The contents of the 
tubes are diluted to a suitable volume and matched against a 
standard solution in a colorimeter. The readings for the tube 
which was alkaline at the beginning of the heating represents 
the glucose and fructose and the other tube represents these 
sugars plus the invert sugar from the sucrose. 

When this method is applied to solids or semisolids, such as 
mashed fruit pulps, I-10 grams are taken and triturated in a 
mortar with 100 c.c. water including the moisture of the sample 
and a clear liquid obtained by filtering or centrifuging. 

Picric acid may also be used as the inverting agent in the 
determination of cane sugar by polarizing. The picric acid has 
no influence on the rotation of the polarized light and in many 
instances it acts as a clarifier and as a remover of soluble proteins. 
In practice it is well to add the picric acid in the form of a saturated 
solution, either one or two parts to each part of sugar solution to 
be determined, and to heat not more than twenty minutes in the 
boiling water bath. Glucose and fructose are both stable under 
these conditions. 


118 (1296) 


The influence of anesthesia and alkali therapy on the diastatic 
activity and sugar of human blood. 


By Joun A. KILLIAN (by invitation). 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduate Medical School and Hospital.) 


To study the effect of general anesthesia, produced by ether 
or chloroform, on the activity of the diastase and the sugar 
content of human blood, samples of blood were obtained from 
patients in the surgical service of the hospital, 12-24 hours before 
operation. A second sample of blood was drawn immediately 
after the operation, while the patient was still under the anesthetic. 
Determinations of the sugar content and diastatic activity, were 
made in these two specimens as described in an earlier com- 
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munication,! together with the CO, combining power according 
to the Van Slyke method. An increase in the diastatic activity 
with a parallel rise in the blood sugar was observed. The anes- 
thesia was also found to produce a decrease in the alkaline reserve 
of the blood as shown by the CO: combining power. 

A number of patients showing mild or severe hyperglycemia 
and increased diastatic activity of the blood received 20 to 30 
grams of sodium bicarbonate by mouth per day. Changes in the 
diastatic activity, the blood sugar and CO, combining power of 
the blood were followed for some time. The results show that 
as the alkali reserve increased with the alkali therapy, the activity 
of the diastase declined, accompanied by a proportionate fall in 
the blood sugar content. 


11g (1297) 
Acid development as the result of injury in nervous tissue. 
By A. R. Moore. 


[From the Physiological Laboratory of Rutgers College, New 
Brunswick, N. J.| 


It was found possible to demonstrate the presence of acid in 
nervous tissue by the use of phenolsulphonephthalein as an 
indicator. The latter was employed in a 0.2 per cent. solution in 
Ringer’s fluid, made slightly alkaline by the addition of one part 
of M/15 NasHPO, to four parts Ringer. Pieces of nervous tissue 
immersed in this solution take up sufficient dye in thirty minutes 
to show a striking reaction. In order to observe the reaction in 
brain substance, the brain of a frog was exposed by the removal 
of the roof of the skull, and the entire head immersed in the solu- 
tion of phenolsulphonephthalein. When the preparation was 
examined thirty minutes later, the injured parts of the brain were 
bright yellow, indicating an acidity at least equivalent to PH =6.5. 
The uninjured parts remained pink, but subsequent injury to 
them brought about the yellow coloration in a few seconds. 

In similar fashion nerve trunks may be stained. The un- 


1 Killian and Myers: these Proceedings, 1916, XIV, 32; also Myers and Killian 
Jour. Biol. Chem., 1917, X XIX, 179. 
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injured parts are pink, but crushed areas and the cut ends are 
yellow. Microscopic examination showed the yellow color to be 
located in the fibers near the point of injury. If a nerve be crushed 
at a point previously uninjured, the development of acidity is 
shown at once by the change in color from pink to yellow. Stimu- 
lation of the nerve for five minutes with induction shocks causes 
the acid reaction to develop between the electrodes. Previous 
treatment with chloroform does not interfere with the reaction, 
but heating to 50° C. in physiological salt solution inhibits it. 
Killing the nerve with chloroform or by high temperatures does 
not cause the development of acid. 

Assuming that the acid in question is either lactic or carbonic, 
it is possible to show that it is the latter. For this purpose, a 
method similar to that described by Haas! was used. Each tube 
contained 3 c.c. Ringer’s solution, to which were added three 
drops of a 0.01 per cent. solution of the indicator. Carbon 
dioxide was completely driven out by aérating with carbon- 
dioxide-free air. The value of PH = 8.0. The tissue to be 
tested was put into the tube, the latter closed by clamping the 
short piece of rubber tube covering the end. The preparation was 
inverted for an instant, righted, placed in the colorimeter and a 
reading immediately taken. This reading is designated ‘‘start.’’ 
Each subsequent reading was made in the same way. When a 
considerable amount of acid had been formed the tissue was 
removed and the solution aérated for thirty minutes with carbon- 
dioxide-free air. At the end of this time, in the case of nervous 
tissue, the H ion concentration had returned to the initial value, 
viz.: PH = 8.0. A piece of muscle run as a control gave off 
both lactic and carbonic acid, as shown by the fact that it was 
impossible to reduce the PH value to 8.0. These points are shown 
in the table, giving a set of measurements from the tissues of the 
same animal. 


TABLE. 

Brain, 72 Mg. Sciatic Nerve, 87 Mg. Sartorius Muscle, 63 Mg. 
Blank ete. PH = 8.0 Blain ketars aah PH = 8.0 Blankerreant PH = 8.0 
Starters. PH = 7.8 SEAL ae wee PH = 7.8 Statteannigan PH = 7.8 
Io min......PH = 6.8 NO) MIN. anes = 7085 TOMINeeee Pe ES 
Aérated..... PH = 8.0 Aérated..... PH = 8.0 Aérated....PH = 7.6 


1 Haas, A. R., Science, N. S., Vol. 44, pp. 105-108, 1916. 
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A new method of tissue culture for accurate and rapid measure- 
ments of the growth. 


By H. KriceEt (by invitation). 


[From the Department of Cancer Research of the Montefiore Hospital 
and Home.| 


The new method of culture consists in placing the tissue in 
capillary tubes instead of hanging drop, which was employed 
heretofore. The glass tube consists of two parts: one part, 
about I mm, in diameter, is used for handling by the operator, 
the other part, drawn out to about 0.3 mm. in diameter, is filled 
with the liquid medium, into which is placed the tissue to be 
cultivated. The thickness of the walls of this second part of the 
tube is less than 0.1 mm. The length. of the whole tube is about 
2 inches. 20 such tubes are placed with the thin ends down into 
a small beaker. A few drops of fluid are poured into the beaker, 
and this fluid through capillarity fills the tubes. The whole is 
placed into a test tube and may be sterilized and cooled without 
handling the individual tubes. A piece of tissue about 0.5 mm. 
in its widest diameter is placed into the wide part of each tube 
and then by the aid of a very fine glass rod immersed into the 
fluid, then with a piece of dry cotton attached to the thin end 
of the tube a drop of the fluid withdrawn and at the same time 
the tissue moved deeper in the fluid. The tissue becomes 
elongated and grows only at both ends and consequently in one 
direction. It is therefore quite easy to measure the longitudinal 
increase in size with accuracy of nearly 5/5 of a millimeter. The 
narrow end of each tube is closed with sealing wax and the thick 
end by a gas flame. Asa result of this manner of sealing the tube 
the piece of tissue falls out without effort on breaking off of the 
thin end of the tube. 

For microscopical study 3 tubes are fastened to a micro- 
scopical slide and placed on a mechanical stage. The specimen 
may then be connected with a projection apparatus or a measuring 
device. The experiments were conducted with a solution con- 
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sisting of NaCl—1.2 per cent., CaCl—o.025 per cent., KCl—o.042 
per cent., NaHCO;—0.02 per cent. To 1,000 parts of this solu- 
tion was added 1 part of commercial (3 per cent.) HO, in order to 
allow the tissue a sufficient amount of oxygen and at the same 
time obviate the appearance of free bubbles in the specimen. 
An increase of size of the tissue was obtained in nearly 85 per cent. 
of the specimens. Tissues used for the present study were the 
spinal cord and intestines of a chick embryo of 4 to 10 and 14 to 
17 days respectively. The increase in size was pretty regularly 
about 0.5 mm. during the first twenty-four hours, which corre- 
sponds very nearly to the results obtained by M. R. Lewis. 

The newly grown part of the tissue has often the same thick- 
ness as the rest of the piece, the whole piece becomes usually 
more uniform. On the other hand in about 36 specimens in 
which there was no growth the thickness of the tissue was 
not uniform. Apparently then a successful growth of tissue is 
not due to any chemical or physical phenomenon. 

Experiments are undertaken with tissue cultures in serum 
and on influencing the growth with physico-chemical agents. 


I21I (1299) 
Uridin and cytidin phosphoric acid. 
By P. A. LEVENE. 


[From the Rockefeller Institute for Medical Research] 


In a series of articles published in course of the last few years, 
Walter Jones and his co-workers advanced a theory on the mode 
of linkage of the four nucleotides taking part in the molecular 
structure of yeast nucleic acid. According to these authors, the 
nucleus of yeast nucleic acid is a tetra ribose of the following 
structure [(C;H10Os)4—3H2O0]. The assumption was based on 
the isolation of three substances which the authors viewed as 
dinucleotides, having the properties of a tetrabasic acid. In 
a previous publication the present author expressed the view 
that the experimental evidence adduced by Jones and co- 
workers was not sufficient to establish their theory. It also 
seemed to the present author that the experimental evidence pre- 
sented was insufficient to establish the individuality of the guanosin 
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cytidine and adenosin-uracil dinucleotides. On the other hand, 
it seemed to the present author that a cytosin-uracil dinucleotide 
could actually be isolated from the mixture of pyrimidine nucleo- 
tides previously described by Levene and Jacobs. 

The latter conclusion is now proven erroneous. Employing a 
different process for the fractionation of the brucine salts of the 
pyrimidine nucleotides it was possible to separate them into two 
brucine salts. One of these was converted into a crystalline 
barium salt of uridin-phosphoric acid, the other into an amorphous 
barium salt having the composition of the barium salt of cytidin- 
phosphoric acid. 

The barium salt of uridin-phosphoric acid had a specific rota- 
tion of [a], = + 3.5°. The barium salt as well as the products 
of hydrolysis with 10 per cent. sulphuric acid were tested for 
amino-nitrogen with a negative result. The base isolated on 
hydrolysis was pure uracil and the attempt to isolate cytosine- 
picrate from the mother liquor was unsuccessful. 

The second brucine salt when converted into the barium salt 
gave a product which differed in composition and in physical 
properties from that of uridin-phosphoric acid. It deposited 
from a concentrated aqueous solution as a precipitate consisting 
of microscopic globules. It apparently had greater solubility 
and a higher optical rotation than the first salt [a], = + 14.0°. 

It is possible that this salt was not as yet obtained in the same 
degree of purity as the first. No dinucleotide was for the present 
isolated from the mixed brucine salts of the pyrimidine nucleo- 
tides. Of course, it is realized that eventually such conditions 
of hydrolysis may be found, that will yield dinucleotides. Efforts 
in this direction are now being made in this laboratory. However, 
for the present one must admit that the structural formule 
advanced by Jones and co-workers are merely a matter of specula- 
tion, and that the mode of linkage of the four nucleotides of the 
yeast nucleic acid still remains to be established. Omitting all 
arbitrary elements the structure of yeast nucleic acid should be 
represented as follows: 
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The barium salt of uridin-phosphoric acid had the following 
composition: 


Calculated. Found. 
For CoHuN2OsPBa. i 4 

(CS AGES SIS COT RIES 23.50 23.65 — 
Edom ccgetestermie ce i lee. « 2.41 2.64 

IN ioe at cin «hain = 6.10 6.17 OF1'7 
Els oy hn Sey Aer 6.75 6.82 
Baer AS ee 29.90 29.47 
BagPsOr ahi eee 48.07 49.02 


The specific rotation in 2.5 per cent. HCl was 


0.14 X 100 


ixX4 =+3.5. 


[a], 


On hydrolysis of the nucleotide the base uracil was obtained. 
It had the following composition: 


Calculated. Found. 
For C4H4N202. 
N = 25.05 % 24.88 


The barium salt of cytidin-phosphoric acid had the following 
composition: 


Calculated. Found. 

For CoHizNsOsPBa. 
OEE eee Tk etheetln ae Bak se are 23.50 oR GIN 
Elect monet tein aitete sta 8 > 2.64 2555 
NY Siegen oo sae) Sioweatag tate Realertohs: ans 9.16 9.39 
AD ens ror our ac agate Busitohe referee 6.77 6.43 
Bae eriats « ssceine Siaaieua 0% 29.96 29.30 


REP OF eee diam Manca ono 48.07 48.79 
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The optical rotation of the substance was the following: 


122 (1300) 
The influence of X-rays on the development of the crown gall. 
By Isaac LEvIN and M. LEVINE. 


[From the Department of Cancer Research of the Montefiore Hospital 
and Home.| 


Crown gall is an infectious disease of plants which may be 
induced artificially by inoculating with the aid of a needle prick 
of a drop from an agar culture of Bacterium tumefaciens. Erwin 
F. Smith, of Washington, who investigated the condition con- 
tinually for the last 10 years, is of the opinion that the disease is 
identical with human cancer. Irrespective of the stand one takes 
in regard to the identity of the two conditions, it must be con- 
ceded that there is a great deal of analogy between them. Crown 
gall as well as cancer is a new growth caused by a continuous, 
limitless proliferation of a group of cells within a tissue which 
normally do not proliferate at all. As a result of the rapid 
proliferation the new cells remain young and undifferentiated. 

Clinical and experimental evidence indicates that the main 
biological and therapeutic action of X-rays consists in inhibition 
of the proliferating power of young undifferentiated cells. In 
man and vertebrates the mechanism of the action of X-rays on 
tumor cells is obscured by the changes in the cellular elements 
of the blood, lymph and the fixed connective tissue cells of the sur- 
rounding regions which is always encountered side by side with 
the changes in the tumor cells themselves. The crown gall, on 
the other hand, is an ideal subject for the study of the direct 
biological action of the X-rays on the tumor cells, since there is 
no other tissue present which may be changed by the rays. 

For the present study ricinus plants and agar subcultures of 
Bacterium tumefaciens were used. The seeds for the former and 
the primary culture for the latter were obtained through the 
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courtesy of Dr. Erwin F. Smith. The plants were X-rayed by 
the modern methods, using hard rays. Preliminary experiments 
have shown that with the technique employed normal plants 
were not disturbed by the X-rays in their growth and develop- 
ment. Preliminary inoculation with the Bacterium tumefaciens 
have also shown that the inoculations were uniformly successful 
and were followed by the development of a large crown gall. 
43 plants were inoculated with the microorganism and the inocula- 
tion was followed immediately by X-ray treatment. The treat- 
ment was given to each plant 6 times in the course of 2 weeks at 
intervals of 2 days. Simultaneously with the X-rayed plants, 
control plants of the same age and size were inoculated with the 
microérganism from the same subculture. All the control plants 
developed a large crown gall, the majority of the X-rayed plants 
on the other hand developed no growth, and only a slight swelling 
appeared at the place of inoculation. In 1o plants there developed 
a small stunted growth. 

The microscopical study of X-rayed galls, a full report of 
which will be given later, indicates that the main immediate 
action of the X-rays on the cells of the crown gall consists not in 
a direct destruction of the cells, but in the arrest of the proliferating 
power. The analysis of the mechanism of the action of the 
X-rays on the crown gall seems to indicate at the same time 
that the rays influence and inhibit the functions of the cells 
directly and do not destroy the bacteria. But this phase of the 
subject will also be discussed in greater detail in a subsequent 
publication. 

123, (1301) 


The two forms of glycine. 


By K. GEORGE FALK and KANEMATSU SUGIURA. 


[From The Harriman Research Laboratory, The Roosevelt Hospital, 
NEY.| 


The two forms of glycine, plates from water, and needles from 


alcohol and water, were studied. 
Emil Fischer! had shown that an acid chloride could be ob- 


18, Fischer, Ber., 38, 2914 (1905). 
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tained from the latter, but not from the former. Further dif- 
ferences between the two forms were found on heating (decom- 
position temperatures), in the reaction with nitrous acid (van 
Slyke method for amino-nitrogen), and toward bromine. 


124° (1302) 


On the absorption of apomorphin and morphin through unusual 
channels. 


By Davin I. Macat (by invitation). 


[From the Pharmacological Laboratory, Johns Hopkins University 
and the James Buchanan Brady Urological Institute, Baltimore.] 


The alkaloid apomorphin is well known as a typical centrally 
acting emetic, producing vomiting by the direct stimulation of 
the vomiting center. In case of dogs, as is also well known, mor- 
phin is found to produce emesis almost equally well. The author 
has taken advantage of these facts in the study of absorption of 
drugs through various unusual portals of entry. 

On introducing a few milligrams of apomorphin in the form 
of powder or on instilling a few drops of a solution of 1 per cent. 
of that drug into the conjunctival sac, vomiting was found to be 
produced generally in from three to five minutes. Exactly the 
same phenomenon was observed after the administration of small 
quantities of morphin. These experiments indicate that the above 
drugs are easily absorbed through the eye into the general system. 
That this absorption is in part, at least, due to direct entry into 
blood and lymph channels and is not a result of an indirect 
absorption through the nasal ducts, was proven by obstructing 
the latter canal. This was done in two ways: in some cases the 
nasal duct was ligated and in the other cases it was occluded by 
cauterization. Even after obstruction of the nasal duct, apo- 
morphin and morphin were found to produce emesis, though the 
process required a longer time. 

In a similar manner apomorphin and morphin, when intro- 
duced into the vagina of dogs, can be shown to promptly induce 
vomiting, thus demonstrating their absorption through the vaginal 
wall. 
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Apomorphin introduced into the nasal canal of the dog, proper 
care being taken to prevent its reaching the pharynx, was also 
found to be absorbed and to produce vomiting. 

In a similar manner the author has been able to show the 
absorption of apomorphin and morphin through the urethra, 
the prepuce and other structures. A comparative study of the 
absorptive powers of the urethra (in the male) and the bladder, 
is now in progress. 

After having studied the absorption of apomorphin and mor- 
phin through the above-mentioned channels, the author has 
undertaken an extensive investigation concerning the absorption 
of a large variety of drugs and poisons through the same channels, 
the results of which investigation will appear in due time. 
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The solvent action of antiseptics on necrotic tissue. 
By HERBERT D. TAYLOR and J. HAROLD AUSTIN. 


[From the Laboratories of the War Demonstration Hospital of the 
Rockefeller Institute, New York.| 


The work which we wish to report was undertaken with the 
idea of demonstrating the relative solvent action of the chlorinated 
antiseptics on necrotic tissue, pus cell, erythrocytes, plasma clot, 
and blood clot. 

Liver tissue was purposely infected, placed in the incubator 
until thoroughly necrotic, shaken in salt solution with broken 
glass until emulsified, strained through one layer of gauze, and 
5 c.c. portions added to bottles containing 50 c.c. of the solutions 
to be tested. 

After shaking at half-hour intervals for two hours, 15 c.c. 
portions were removed and centrifuged for 5 minutes at the same 
high speed in each instance. The volume of sediment thrown 
down was measured, and by comparing the amount left after the 
action of antiseptic solution with that remaining after the action 
of control solutions of distilled water or salt solution, the amount 
of solvent action could be readily determined. 

Dichloramine T is not soluble in water, and so oily solutions 
had to be used either superimposed on an aqueous suspension of 
the liver emulsion or alone. 
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These experiments showed that chloramine T and dichloramine 
T were without solvent action, while Dakin’s hypochlorite solu- 
tion in the concentration and degree of alkalinity used clinically 
readily dissolved the necrotic tissue. A similar action was demon- 
strated on pus cells, plasma clot, and red blood cells. Fiessinger 
(1) had already demonstrated this action on pus cells, but attrib- 
uted it to the alkalinity of the hypochlorite solutions used. We 
have shown that this action was marked in a neutral solution of 
hypochlorite, whereas in a control solution without hypochlorite 
but of a degree of alkalinity comparable to Dakin’s hypochlorite 
solution, it was wanting. Alkali added to the neutral hypo- 
chlorite enhanced its solvent action somewhat. Rous and Jones 
(2) have shown that intact leukocytes may protect virulent 
bacteria from the action of antiseptics. Hypochlorite solution 
by disrupting these cells will be able to reach and exert an an- 
tiseptic action on these organisms, while chloramine T and dichlora- 
mine T will have no such effect. 

The solvent action of hypochlorite in the degree of alkalinity 
allowable for clinical use ceases below about 0.2 per cent. con- 
centration of sodium hypochlorite. This point varies inversely 
with the alkalinity of the solution. None of these solutions had 
any solvent action on whole blood clot. 

Curves shown by Carrel and Dehelly (3) demonstrate the ease 
with which infected wounds containing much necrotic tissue may 
be sterilized with the use of Dakin’s hypochlorite solution. 
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126 (1304) 


Differentiation of typhoid, paratyphoid A and B by means of a 
dextrin-inosite medium. 


By. FLORENCE HULTON-FRANKEL and KATHERINE MacDONALD 
(by invitation). 


[From Harriman Research Laboratory, Roosevelt Hospital.| 


Typhoid and paratyphoid A and B can be differentiated by 
means of a medium consisting of a 3 per cent. agar containing 
I per cent. of inosite and 1 per cent. dextrin, using litmus as an 
indicator. The dextrin must be one of the lower dextrins. The 
typhoid ferments the dextrin with acid formation in the butt of 
the tube, decolorizing entirely in 24 hours with a violet slant. 
Paratyphoid A does not ferment either dextrin or inosite and so 
the butt and slant of tube both remain violet in color. Para- 
typhoid B ferments inosite with gas formation and so para- 
typhoid B decolorizes the butt of the tube with the formation of 
gas bubbles, while the slant remains violet in color. 


127 (1305) 
Hydrolecithin and its bearing on the constitution of cephalin. 
By P. A. LEVENE and C. J. WEsT. 
[From the Rockefeller Institute for Medical Research.| 


The recent investigations on the chemical structure of lecithin 
have resulted in many important contributions, all of which point 
to the correctness of the generally accepted view of its molecular 
structure, 


H.C — O — COCi7Hss 
| 
HC — O — COC,;Hsi 
BeN OH 
(HO) ‘“——O — CH; — CH, — N = (CH) 


However, a scrutiny of all the work on lecithin reveals a re- 
markable incompleteness of each individual investigation. A 
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rigorous proof of the accepted theory requires an elementary 
composition of C = 65.70, H = 10.79, N = 1.74, P = 3.86. It 
further requires the nitrogen of the molecule to be composed 
entirely of choline. Hence lecithin should not contain even a 
part of its nitrogen in the form of free amino groups. 

The work up to the present has satisfied many of the require- 
ments. The fatty acids and the glycerophosphoric acid have been 
identified; and MacLean has prepared, at least once, a sample of 
lecithin that was free of amino-nitrogen. However, this one 
sample was very incompletely analyzed. All other samples of 
lecithin prepared by various workers contained amino-nitrogen in 
their molecule, and from the standpoint of elementary analysis 
showed a marked disagreement with the theory. This is well 
illustrated by the following table: 


Author, Source. CG H. N. 1s see 
Aid Yb ra bel ohU ST aS Pormesecrs rare Brain 00575=|=10.07. ko aA OOS a tstenensts 
Baskoiie tte. Nascosuenee Liver GA: 042 |2OlZE 1-95 ied OO sta atzi 
Heiter accor eine ee ee rene Paes epee (Gnas Pol SOs OS 25 
Stern and Thierfelder..| Egg 645635)" 1016s] S270 aie 1O Sala eee 
IMaCcGatlisancsvesuttaers = 64.18 | 10.60 | 1.87 | 3.05 66 
Eerlandsefiew asses Heart 66:20=|=1O5r75| St<87 153-05 42 
Ma CISeatieg-e vas esas ss 66:29=|=10.32=|=1.85=|5-3-07 41.4 
Eppler asco = 662464/10:603| S18 7ale A,O3e5 aeco cies 
Maclbeantr. c0osciesaone EE RS Ses Sole eee ee 1.89 | 4.04 68 
Soe oe Not givens = settee eras 1.85 | 4.00 66 
aa nee EAE From: Cd Cliicalts| na. eesee 1.87 | 4.15 08.7 


The analytical data obtained by Ritter on hydrolecithin showed 
better agreement with the theory, and one might have been in- 
clined to regard the material of Ritter as such that contained all 
the necessary and sufficient proof in favor of the conventional 
theory. Unfortunately, Ritter did not determine the amino- 
nitrogen of the reduced lecithin, and hence failed to furnish 
definite proof of its purity. 

Indeed, the present report contains data unmistakably proving 
that hydrolecithin of an elementary composition fully harmonizing 
with the theory may be and generally is impure, containing 
between 10 and 20 per cent. of its nitrogen in the form of amino- 
nitrogen. 

This finding has a great significance because of its bearing on 
the structure of cephalin, and the work is presented in its present 
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incomplete state because of this. On the basis of recent work 
on the hydrolytic products of cephalin a certain structural formula 
has been assumed. This formula requires an elementary com- 
position- of. C= 66.17, H = 10.57, N = 1.88, and_P = 4.17. 
However, all samples analyzed beginning with Thudichum and 
up to the present by most recent investigators consistently had 
the average composition of C = 60.00, H = 9.30, N = 1.80, and 
P= 3.80. 
On the basis of these considerations, one may argue that if 
cephalin and lecithin both had the composition required for them 
by the theory, then a mixture of the two should possess practically 
the same elementary composition as either one of them in the 
pure state. On the other hand, if lecithin possessed the composi- 
tion assumed by the theory and cephalin that found empirically, 
then a mixture containing 80 per cent. of the one and 20 per cent. 
of the other should possess a carbon content of about 64 per cent. 
Conversely, if a mixture of the two reduced substances possessed 
an elementary analysis of C = 65.3, H = 11.20, N = 1.75 and 
P = 3.85, as was actually found, it would justify the conclusion 
that both lecithin and cephalin possess the composition assumed 
for them by the theory. 
The material analyzed by us contained 80 per cent. hydro- 
lecithin and 20 per cent. of an impurity. It was found that the 
material yielded on hydrolysis besides the choline also the base 
aminoethanol which was isolated as the gold chloride salt. Hence 
it was reasonable to assume that the 20 per cent. of impurity 
consisted of hydrocephalin. If cephalin had the composition 
found by experience then a substance consisting of 80 per cent. of 
hydrolecithin and 20 per cent. of cephalin should have an ele- 
mentary composition of C = 64.56, H = 10.49, N = 1.75 and 
P = 3.84. On the other hand if both lecithin and cephalin possess 
the structure assigned to them by theory then the above mixture 
of the reduced bodies should have the elementary composition 
found by experiment. Thus the facts presented in this report 
furnish evidence in favor of the prevailing theory of the molecular 
structure of lecithin and of cephalin. They also indicate the 
method by which the reduced cephalin may eventually be obtained. 
Efforts in this direction are now in progress. 
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Fat emboli and shock. 
By C. J. WIGGERs.' 


[From the CB Ee Laboratory, Cornell University Medical Col- 
lege, New York.] 


Among the many explanations as to the cause of the circulatory 
failure in clinical as well as experimental shock, the theory that 
jt is caused by fat embolism has been recently suggested. At 
least two distinct views as to the manner in which fat emboli may 
produce the circulatory failure are held: According to Porter (1), 
as we understand his view, fat, injected intravenously or gaining 
access to the venous circulation after fractures or laceration of 
the subcutaneous tissues, passes through the pulmonary vessels 
but lodges in the peripheral systemic vessels and thereby produces 
circulatory failure by some mechanism as yet not clearly explained. 
According to Bissell (2) the circulatory failure of postoperative 
or traumatic shock is caused by the lodgement of fat emboli in 
the pulmonary vessels, making it synonymous with pulmonary 
embolism. 

During the past ten weeks we have re-investigated the follow- 
ing questions: (1) Is the mechanism by which the circulation 
fails after intravenous injection of oil the same as that following 
operation? (2) Is circulatory failure following fat injection pri- 
marily due to emboli of the pulmonary or systemic vessels? 
(3) Do fatcy emboli of the systemic vessels produce circulatory 
failure similar to that following operation and trauma? To do 
this the mean pressure in the carotid artery, pulmonary artery 
and the effective pressures in the left and right auricles were 
studied in naturally breathing animals. 

Experiments showed that when the circulation fails during 
shock produced by exposing the intestines, the pressures in the 
systemic and pulmonary arteries fall and a marked reduction of 
the actual, as well as the effective venous pressures in the right 
auricle takes place. These dynamic changes, which we regard 


1 This research was carried out in collaboration with Miss A. Kuehner, Messrs. 
H. Belcher, H. Cooper, W. Dodd, R. Douglass, M. Holsted and J. Sutton, Jire 
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as characteristic of shock, do not occur when oil as such or in 
emulsion is injected intravenously. The only similarity consists 
in the fact that the mean arterial pressure falls. The pressure in 
the left auricle falls, but in the pulmonary artery and right auricle 
rises markedly. This can be interpreted to mean only that the 
failure of the systemic pressure is due to pulmonary emboli, a 
fact verified by microscopical examination of the lungs by Pro- 
fessor Ewing. As the venous and pulmonary arterial pressure 
changes are just the reverse of those found in shock, it is pref- 
erable, for academic as well as for therapeutic reasons, to dis- 
tinguish circulatory failure produced by fat emboli from that due 
to surgical shock. 

Although pulmonary embolism is apparently primarily re- 
sponsible for the failure of arterial pressure when fat is injected 
intravenously, the fact that some of the oil passes through the 
pulmonary vessels and produces emboli in the systemic circuit 
(Bissell (2); Warthin (3); preparations kindly examined by Pro- 
fessor Ewing) raises the question whether such systemic emboli 
may not produce circulatory failure similar to that found in shock. 
To test this possibility, oils as such and in emulsions were directly 
introduced into the arterial circulation via the left brachial artery, 
thus avoiding pulmonary emboli. The effects of such injections 
were variable, depending apparently on where the fat emboli 
lodged. In some experiments large quantities of oil could be 
injected without any apparent effect on the arterial pressure 
In one case 24 c.c. of oil in emulsion and 8 c.c. as neutral oil were 
injected without any effect on the arterial pressure. In other 
cases the injection of oil produced a slight rise of arterial pressure, 
after which the pressure gradually recovered to normal. In a 
third group of cases the arterial pressure after a slight initial rise 
fell rapidly and the animal died within a few minutes. Electro- 
cardiograms showed that in these cases the heart was not fibril- 
lating but that the impulses were distributed in a normal manner 
to the last. Death was evidently due to respiratory failure 
brought about by fat emboli of the medulla. The pressure in 
the right auricle rose markedly, due to the cardiac failure following 
asphyxia. In none of these cases did the circulation fail as it 
does in shock. 
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In many instances the intra-arterial inject‘on of o'l is followed 
by a pronounced elevation of arter‘al pressure. When this occurs 
the effective venous pressure remains unchanged as long as the 
heart rate is not modified to a pronounced degree. In some cases 
the elevation of arterial pressure is accompanied by a marked 
slowing of the heart, giving the curve an appearance very similar 
to that following the injection of pituitary extract. From the 
high level thus reached the pressure gradually returns to normal 
and, after an hour or so, may reach a level considerably below 
normal. So far as our observations have gone, however, the 
pressure never falls as low as 50 mm. of mercury, while the venous 
pressure is either unchanged or elevated. The animal died in 
several hours of respiratory failure or from a progressive slowing 
of the heart, the significance of which has not been determined. 
The venous pressure at this stage is elevated. 

Since neither the intravenous nor the intra-arterial injection of 
fat produces changes in the dynamics of the entire circulation 
which are comparable to those found in shock following exposure 
of the intestine, the hypothesis that fatty emboli, either of the 
pulmonary or systemic vessels, is the cause of circulatory failure 
in surgical or traumatic shock is not corroborated by our experi- 


ments. 
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Lantern slide demonstration of the effect of magnesium sulphate 
upon tetanus. 


By J. AUER and S. J. MELTZER. 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller Institute for Medical Research.| 


Four pictures were shown. The first picture was that of a 
dog five days after it had received tetanus toxin subcutaneously 


1a or ethane 
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in the forehead. It showed extreme trismus, opisthotonos and 
(tonic) tetanus of all four extremities. The second picture was 
taken after the dog received intravenously a quantity of mag- 
nesium sulphate. The mouth was open, no opisthotonos, and 
the legs fairly relaxed. The third picture shows the same dog 
after it received a further quantity of magnesium sulphate. All 
tetanic signs were clearly abolished and the dog was lying on the 
back and looked well relaxed. In the fourth picture the dog was 
photographed on the floor. It was lying on the abdomen comfort- 
ably relaxed, the lower jaw slightly hanging down, but the head 
raised and in a normal position. Fifteen minutes later the dog 
was walking around in the laboratory without much stiffness. 

The demonstration shows, first, that magnesium sulphate ad- 
ministered carefully intravenously in 6 per cent. solution is capable 
of abolishing all tetanic symptoms and, second, that the relaxing 
effect is not of a curare-like nature. 
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Does the thymus gland of mammals when given as food to amphib- 
ians exert any specific influence upon the organism? 


By E. UHLENHUTH. 


[From the Rockefeller Institute.] 


1. When thymus is fed to salamander larve, this gland does 
not exert any specific growth-promoting influence. 

This is best shown in the curves obtained from the average 
sizes ot four series of A. tigrinum. Two of the series were kept in 
high temperature and two in low temperature and in each tempera- 
ture one series was fed on thymus and one on normal food (mainly 
earthworms). The thymus diet did not accelerate growth. (The 
same fact is shown with the aid of pictures.) 

Why other writers have reported faster growth in thymus-fed 
amphibians will be demonstrated by curves obtained from the 
average sizes of four series of A. opacum (A, B, C, D, 1916). In 
all four series, the food was given in pieces of approximately the 
same size and exactly the same quantity. Since a piece of earth- 
worm contains a great deal of indigestible matter, 7. ¢., soil, cuti- 
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cule, etc., the worm-fed animals actually received less food than 
the thymus-fed animals. Therefore, the thymus-fed series grew 
more rapidly than the worm-fed series. Had we not recorded the 
number of pieces which were fed to each series, we would have 
been led to the erroneous conclusion that thymus promotes growth 
in a specific way. 

That thymus does not promote growth in a specific way is also 
seen from the two following curves obtained from two series 
(A, B, 1917) of A. opacum. Again in both series the food was 
given in pieces on a forceps; but to each animal food was given 
every day, until it would take no more food. Here the worm- 
fed animals grew even more rapidly than the thymus-fed series. 

When the differences in the quantity of food become still 
greater, the animals show differences in size which are far greater 
than any reported due to thymus feeding. This is demonstrated 
by three curves obtained from the average sizes of three series of 
A. opacum (C, D, E, 1917). 

These experiments show clearly that the quantity of food had 
a greater influence upon the growth of the salamander larve than 
the quality of food; amphibians in general react more promptly 
to small quantitative food differences than warm-blooded animals. 
Extensive experience with amphibians shows that out of a set of 
larvee, certain individuals may take an exceedingly small amount 
of food, while in other sets, several animals take surprisingly large 
quantities of food from the very beginning. Differences in size 
like those produced artificially in the above series may, then, 
arise by spontaneous and uncontrolled action of the animals 
themselves and create the impression that a certain kind of food 
used in a certain experiment caused the difference. 

2. Concerning development and metamorphosis, different 
species of even the same genus seem to react quite differently to 
the thymus. 

In A. tigrinum, the thymus feeding produced neither accelera- 
tion nor retardation of metamorphosis, if we do not include, for 
the present, one animal to be mentioned later on. This is indi- 
cated in the curves R, S, T, U, 1917, and in six pictures. 

In A. opacum the thymus diet caused a decided acceleration 
of the development of the gills and the skin (demonstrated by 
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pictures) and metamorphosis started earlier in the thymus-fed 
sets than in the worm-fed series. Yet as seen from the curves, 
the thymus-fed animals also grew more rapidly than the worm- 
fed animals. Still when they metamorphosed, they were smaller 
than the worm-fed animals at the time of metamorphosis. It is 
only recently that I have felt the necessity of knowing more about 
the relation between metamorphosis and growth in amphibians, 
and only when our experiments on this point are completed will it 
be known definitely whether or not the thymus feeding actually 
does accelerate metamorphosis in salamanders. 

The experiments just mentioned are also confusing on account 
of the fact that only part of the thymus-fed animals actually 
metamorphosed earlier than the worm-fed animals. In each series 
of the Opacuwm group there were several individuals which, after 
they had arrived at the stage preceding metamorphosis, suddenly 
stopped their development -and either died or metamorphosed 
only after a certain period had elapsed. 

In the A. tigrinum set there is one thymus-fed animal, which 
did not metamorphose when the others did. It is still a larva— 
10 weeks after the rest of the series metamorphosed. 

In a thymus-fed series of A. punctatum, two individuals re- 
mained as larve for almost 15 months; and died upon commencing 
to metamorphose. 

It is important to note that ‘‘long time”’ larvz occurred mostly 
in thymus-fed series which were kept in low temperatures. 

One cannot, of course, but recognize the important bearing 
on the problem in question, of these ‘‘long-time”’ larve, and an 
examination of them will be necessary. Yet it does not seem 
that the phenomenon has anything to do with the thymus; for 
entirely similar cases are encountered in normally kept animals. 
We had, for instance, one worm-fed animal among a series of A. 
punctatum kept in a cool temperature, which was still a larva 8 
months after hatching and then unfortunately was killed by an 
unsuccessful operation. In another series of only 4 A. punctatum 
larve, kept in high temperature, there was one individual which 
grew normally but did not show any signs of development on its 
skin throughout its life; it remained larval when the other animals 
metamorphosed and died as a larva one month later. 
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3. Finally, attention may be called to an action of the thymus 
gland which was as yet unknown. Exclusive thymus diet pro- 
duces in A. opacum and A. punctatum severe attacks of convul- 
sions, similar to those reported in mammals after extirpation of 
the parathyroids and known as tetany. Larve of A. opacum are 
demonstrated in the state of an acute attack. 

No definite idea about the relation between the thymus gland 
and these convulsions could be formed as yet; perhaps the most 
interesting characteristic of the phenomenon is that it always 
seems to start when the animals reach a certain stage of develop- 
ment, and the acute attacks cease when the animals are ready for 
metamorphosis. Metamorphosed animals of about 18 months 
which have been fed from the fourteenth day after birth exclusively 
on thymus, are shown; the animals do not exhibit any signs of 
convulsions. 

From this it is certain that the thymus contains a substance 
which produces convulsions; whether or not it becomes effective 
seems to depend on certain organs which disappear or develop in 
the course of the development of the organism. In fact, there are 
some indications that the parathyroids are involved in this process: 
for, first, convulsions are not produced by thymus feeding in the 
frog and toad larve, which develop the parathyroids in a very 
early stage; and second, the acute convulsions in the A. opacum 
and punciatum larve cease approximately at the time when the 
parathyroids develop. 
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Demonstration of blood from an extreme case of lipemia in 
diabetes mellitus. 


By A. I. RINGER. 


[From the Chemical Laboratory of the Montefiore Home and 
Hospital.] 


The blood of a very severe case of diabetes was demonstrated; 
it contained 2.14 per cent. cholesterol and a total fat content of 
14.4 per cent. : 
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A note on the preparation of Dakin’s hypochlorite solution. 
By GLENN E. CULLEN and JAMES H. AUSTIN. 
[From the War Demonstration Hospital of the Rockefeller Institute.] 


In the preparation of Dakin’s hypochlorite solution it has been 
customary to adjust the reaction by the use of solid phenolphtha- 
lein. In the preparation from sodium carbonate and bleaching 
powder Dakin! added boric acid to the strongly alkaline hypo- 
chlorite solution until it no longer colored solid phenolphthalein. 
Daufresne? modified this technique by using a mixture of sodium 
carbonate and sodium bicarbonate for decomposing the bleach and 
also used solid phenolphthalein as the test for the reaction of the 
solution. 

Investigations in this laboratory indicate that the reaction at 
which solid phenolphthalein turns red with a hypochlorite solu- 
tion is at a hydrogen ion concentration of about I X 107” (pH 
= 10), 7. e., an alkalinity in terms of hydroxyl ions about 1,000 
times that of water. Alkaline phenolphthalein solutions show a 
flash color in hypochlorite solutions at a hydrogen ion concentra- 
tion of about I X 10-8 (pH = 8) or in the same unit an alkalinity 
10 times that of water or one one-hundredth that of the turning 
point of solid phenolphthalein in hypochlorite solution. Hypo- 
chlorite solutions at a reaction corresponding to the color change 
of phenolphthalein solution, 7. e., pH = 8, are not stable. It is 
desirable therefore to find the minimum alkalinity at which a 
hypochlorite solution can maintain its concentration for a con- 
venient period. We have found that this point is at a hydrogen 
ion concentration of about 10-** (pH = 8.5). At this reaction a 
solution will maintain its hypochlorite content within the desired 
range for about two days. Hypochlorite solutions prepared by 
the use of phenolphthalein may vary as much as one hundred 
times in alkalinity, depending upon the bleach and conditions. 
This explains the variations in irritation that different observers 
have reported. 


1 Dakin, H. D., British Med. Journal, August 28, 1915. 
2 Daufresne, M., Presse med., 24, 474, 1916. 


42 ScIENTIFIC PROCEEDINGS (87). 


We have developed the technique and tables for preparing 
hypochlorite solutions at the desired reaction from any bleaching 
powder, containing more than 20 per cent. available chlorine, in 
accordance with the following outline. The bleaching powder is 
decomposed with just enough sodium carbonate to insure com- 
plete precipitation of all the calcium, the filtrate is neutralized to 
solid phenolphthalein with dilute (10 per cent.) hydrochloric acid 
and the solution is then brought to the desired reaction, and a 
sufficient amount of buffer salts provided, by the addition of a 
definite volume of sodium bicarbonate solution. 

We have also determined the amounts of carbonate and the 
technique for preparing hynochlorite solution of the desired 
reaction from liquid chlorine. We have been assisted in this by 
two engineering firms who have adopted their chlorine measuring 
devices to this purpose.!. The method consists of running chlorine 
gas into a solution containing a weighed amount of carbonate 
until the desired percentage of hypochlorite is reached. The solu- 
tion is then of correct reaction and contains a sufficient amount 
of buffer. We believe that on the basis of convenience, economy 
and accuracy that this is the method of choice. 

We have moreover found that the indicator o-cresol-phthalein? 
changes color in hypochlorite solutions at about the “‘ideal”’ reac- 
tion and believe we can still further simplify the preparation by 
its use. 

The methods we have indicated have been in use at our hospital 
for over two months and have proven themselves to be entirely 
satisfactory. They have also been found to be of such simplicity 
that they may be easily mastered. 


1 Wallace and Tiernan Co., New York; The Electro Bleaching Gas Co., New 
York 
2 Clark, W. M., and Subs, H. A., J. Inf. Diseases, 2, 1, 1917. 
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Therapeutic experiments with Rosenow’s antipoliomyelitic serum. 
By Harorp L. Amoss and FREDERICK EBERSON. 


[From the Laboratories of the Rockefeller Institute for Medical Re- 
search, New York.] 


Opinions of bacteriologists on the etiology of poliomyelitis 
divide them into two well-defined camps. One group affirms that 
the streptococci bear a causal relationship to poliomyelitis and 
are biologically akin to the globoid hodies of Flexner and Noguchi; 
the other group denies that they are of essential etiologic import- 
ance and regards them as secondary invaders. The question is 
important because of its relation to the problems of prevention 
and treatment of the disease. 

Because of the failure to produce in large animals a serum 
possessing therapeutic properties for the treatment of polio- 
myelitis, serum derived from recovered cases has been used. A 
far greater measure of success has recently been claimed in treat- 
ment of human cases by the use of serum produced in animals 
such as the horse by the repeated intravenous injections of strepto- 
cocci. Obviously the treatment of a long series of cases from 
several epidemics is necessary before any definite conclusion can 
be reached concerning the efficiency of a specific serum. In the 
present case, however, we believe that the question may be more 
expeditiously answered by the experimental method. 

An injection of minute amounts of active poliomyelitic virus 
intracerebrally into the monkey invariably results in paralysis 
and generally in death of the animal, but intravenous injections 
of much larger amounts of the same virus produce no symptoms. 
If, however, at the time of the intravenous injection or a few 
hours before, the meninges and choroid plexus are inflamed by 
the introduction of small amounts of sterile monkey, horse or 
human serum, or even sterile isotonic solutions of electrolytes, 
the virus passes from the blood into the nervous tissues and 
induces characteristic changes which lead to paralysis and death. 
Flexner and Amoss have shown that repeated injections of immune 
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serum invariably offset the effects of aseptic inflammation, prob- 
ably by neutralizing the virus as it passes through. Two separate 
sets of experiments were carried out with Rosenow’s serum, 
normal horse serum, and immune monkey serum, in order to 
determine whether the former contained neutralizing substances 
rendering it suitable for therapeutic application. The results are 
clearly decisive. 

Experiment I, Nov. 12: Macacus rhesus A (control) received 
50 c.c. of clear supernatant fluid obtained by centrifuging a 5 per 
cent. suspension of fresh active poliomyelitic tissue. The monkey 
remained well. 

Macacus rhesus B. 5 p.m., November 11, received intra- 
spinally 3.0 c.c. normal horse serum. November 12, 11:15 a.m., 
received 50 c.c. of the same virus suspension as Monkey A received. 
At I2 m. 3.0 c.c. normal horse serum were injected intraspinally. 
Repeated daily intraspinal injections of 3 c.c. normal horse serum 
were made until November 17, when the animal became slow. 
Later in the same day the animal became prostrate and died 
November 18. Typical lesions of poliomyelitis. 

Macacus rhesus C received at 5 p.m., November II, 3.0 c.c. 
activated Rosenow’s horse serum intraspinally. On November 12 
the intravenous injection of 50 c.c. of virus suspension was given, 
followed by intraspinal injection of 3.0 c.c. activated Rosenow’s 
serum. The intraspinal injections were repeated daily. This 
monkey became slow on November 17, excited on November Ig. 
On November 20 it dragged the right leg and climbed awkwardly. 
November 23, legs were paralyzed and deltoids weak. November 
24, prostrate. November 26 moribund; etherized. Typical 
lesions of poliomyelitis. 

Macacus rhesus D received at 5 p.m., November ITI, 3.0 c.c. 
of pooled serum from monkey which had been paralyzed, re- 
covered and reinforced by subcutaneous injections of active virus 
suspensions. On November 12 Monkey D received an intravenous 
injection of 50 c.c. of virus suspension, followed immediately by 
an intraspinal injection of immune serum. The intraspinal in- 
jections of the immune serum were continued for 6 days. The 
monkey remained well. 

Experiment II differed from Experiment I only in the amount 
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of serum injected intraspinally. Instead of 3.0 c.c. of normal 
horse serum, Rosenow’s serum, or immune monkey serum, 2.5 
c.c. were used. The results were identical with those obtained in 
Experiment I. 

The results of these two experiments unequivocally demon- 
strate that Rosenow’s serum is devoid of protective power against 
poliomyelitic virus, while serum from paralyzed monkeys possesses 
perfect protective power, as has been shown previously by Flexner 
and Amoss. 

There is a further corollary to this general deduction. Once 
it is established that the antibodies yielded by streptococci differ 
essentially from those induced by poliomyelitic virus, the con- 
tention that poliomyelitic virus and streptococci are identical 
becomes untenable. 
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On the comparative absorptive power for drugs of the bladder 
and urethra (male). 


By Davip I. Macuat. 


[From the Pharmacological Laboratory and the Brady Urological 
Institute, Johns Hopkins University.] 


In other communications dealing with the absorption of drugs 
from the conjunctiva! and from the vagina,” published elsewhere, 
the author called attention to the fact that apomorphin, by virtue 
of its being a centrally acting emetic, furnishes a convenient means 
of demonstrating absorption of drugs through unusual channels. 
If a 1 per cent. solution of apomorphin hydrochloride is intro- 
duced into the bladder of a male dog through a hard catheter, the 
latter instrument being allowed to remain in place, the solution 
remains in the bladder and owing to the powerful spasmodic 
contraction of the urethral sphincter in che male dog, practically 
none of the drug gets into the urethra. Under these circumstances 
vomiting may occur not sooner than half an hour after the intro- 
duction of the poison and sometimes after the lapse of an hour 


1 Jour. A. M. A., 1917, LXVIII, p. 1230. 
2 Jour. of Pharmacol. and Exp. Therap., Vol. X, 1918, p. 509. 
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or more, and very often not at all unless the catheter be removed. 
If, on the other hand, the urethra of the same dog, on another 
day, be irrigated with the same solution or even weaker solutions 
of apomorphin, care being taken not to inject the drug into the 
bladder but to confine the irrigation only to the urethra and 
allow the fluid to run back, vomiting is produced in every case in 
from three to five minutes. Inasmuch as vomiting is produced in 
dogs almost as efficiently by means of morphin as with apomorphin, 
the same results can be obtained by using that alkaloid. Even 
strong solutions of morphin confined to the bladder produce either 
no vomiting at all or only after the lapse of a considerable period 
of time (half an hour to one hour). On the other hand, the 
introduction of a little morphin solution into the urethra is 
followed in the dog by vomiting in a few minutes. The remark- 
able difference in the absorptive power between the urethra and 
the bladder noted after morphin and apomorphin, holds good for a 
large number of other drugs and poisons. The author has studied 
in this connection the effect of various alkaloids, a number of 
antiseptics, some local anesthetics and a number of salts. The 
complete account of the investigation will be published in due time 
in the Journal of Urology. It may be stated in this place that 
an inquiry into the absorptive power of the ureters is also under 
investigation by the author. 
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_ On the influence of some opiates and antipyretics on the field of 
vision. 


By Davip I. Macnt, S. Isaacs, and J. P. GREENBERG. 


[From the Pharmacological and Psychological Laboratories, Johns 
Hopkins University.] 


While the effect of drugs on the acuity and field of vision has 
as yet not been the subject of extensive study, the work extant, 
such as, for instance, that of Dreser! on the influence of strychnin 
on the visual function, indicates that important changes in visional 
perception may be produced by the ingestion of pharmacological 
agents. In connection with an extensive study of the effect of 
various antipyretics on different psychological functions, the 

1 Dreser, 1894, XX XIII, 251. 
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authors have made perimetric observations for the purpose of 
determining whether the various drugs used exerted any influence 
on the field of vision. The antipyretics studied and taken by 
month were: Acetanilid in doses of 5 to 8 grs., acetphenetidin in 
doses of 5 grs., antipyrine, in doses of 4 to 8 grs., quinine in doses 
of 5 grs., pyramidon in doses of 5 and 6 grs., aspirin in doses of 
5 and 10 grs., salol in doses of 5 and 8 grs., and certain combina- 
tions such as acetanilid plus salol, 5 grs. each; aspirin plus salol, 
5 grs. each; aspirin and antipyrine, 5 grs. each; acetphenetidin 
plus salol, 5 grs. each, and acetanilid and acetphenetidin, 5 grs. 
each. The effect of these antipyretics was then compared with 
the action of morphine and a comb‘nation of total opium alkaloids 
(pantopon) administered hypodermically in ordinary therapeutic 
doses to the same subjects on different days. The experiments 
were made on the authors themselves and a few of their colleagues 
with an ordinary perimeter, testing the field of vision for four 
colors, namely, white, blue, red and green. 

It was found that the opiates, morphine and pantopon, taken 
by injection in every case produced a definite though very slight 
contraction of the field of vision. As between morphine and pan- 
topon, little difference was noted; yet it may be well to state that 
in two out of three subjects on whom the observations were made, 
the morphine injections seemed to produce a slightly greater limi- 
tation of the field of vision than pantopon. 

Of the antipyretics studied it was found that they produced 
either no change in the field of vision at all or had a slight tendency 
to increase it. This was especially noted in case of acetanilid, 
acetphenetidin, aspirin, and the combinations acetanilid plus salol 
and acetphenitidin plus salol, which in some of the experiments 
produced a definite though not marked increase in the field of 
vision. It was curious to note, furthermore, that the increase 
was especially apt to occur in case of the white and blue colors, 
which ordinarily under normal conditions give the largest field of 
vision. 

The conclusions drawn from some of the observations are that 
the opiates, while producing but little effect upon the field of 
vision in the normal subject, when they do exert any influence, 
tend to narrow the field; the antipyretics, on the other hand, 
when any effect is to be noted, tend to increase the field of vision. 
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What mechanism may be producing the positive findings in the 
different cases, it is difficult to say. At any rate, various factors, 
such as the constriction of the pupil in the case of opium, vaso- 
motor changes produced by antipyretics, specific effect upon the 
retinal ganglia and nerves and central cerebral effects must be all 
considered. 
136 (1314) 
The relation of growth and swelling of plants and biocolloids to 
temperature. 


[From the Desert Laboratory, Tucson, Arizona.] 


By D. T. MacDoucat. 


The varying constitution and resultant water-relations of the 
plants may be simulated by mixtures consisting of agar and 
albumen, or albuminous derivatives, or most successfully by 
proteins extracted from beans or oats. 

The swelling of living and dried sections of plants and of 
dried plates otf such biocolloids in various solutions has been found 
by the author to depend upon the history or previous treatment 
of the material, the proportions of protein or albuminous deriva- 
tives, and pentosans present, concentration of the solutions and 
the temperature. 

According to Taylor heat should diminish imbibition in 
gels, while cold and pressure will increase it! The velocity 
and swelling capacity of two biocolloids at temperatures within 
the range of growth of plants used for comparison are illustrated 
by the following auxographic measurements expressed in percent- 
ages of increase of the original diameter of sections of dried plates: 
SWELLING OF THIN PLATES OF AGAR, 90 PARTS, BEAN-PROTEIN 10 PARTS AND NuTRI- 


ENT SALTS .8 PART. 
Increase in thickness in percentages of the original. 


Duration of Swelling. 
Temp 

4 Hours. 8 Hours. to-12 Hours. 20-22 Hours. 
Y5=TO°C ae eee 888% TUES Oe Pen te tac tanks 1,325% 
BE EVA Oman ra Dae 1,388 L555 Oneeal corse ck eee I,900 
30=30-- Crane ees I,472 i BY fe Logi ee ahs ecg RET oT MoT CLES Se 2,022 
30 es Coa eee 2,486.1 2,736.0 (12 hours) 2,791 Complete 
AQ=A TSA © ae eee 2,153 2,347 (10 hours) 2,361 Complete 
AS=4O>Crrneecnies 2,361 2,514 Completesaee|ssacce eas eee 


1 Taylor, “‘The Chemistry of Colloids,” p. 155, 1916. 
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The sections swelled at temperatures of 15-23° C., were .20 
mm., those at higher temperatures, .18 mm. in thickness. 

Plates of agar, 90 parts and oat-protein, 10 parts, show the 
highest hydration capacity of any mixture tested, the measure- 
ments obtained being as follows: 


Temp. 4 Hours, 8 Hours. ro-12 Hours, 20-22 Hours. 
¥S-16°C.> 18 mm... 5. 1,167% TACO nee eaee ene 1,7904% 
22-239 ES WIM S06 cre 1,388 LSS Onn Bart eae oak I,900 
SO—sR 1G. TO MNase oie 2.072 2 Ors eer ogee anata: 3,078 
S6-30> CS 1Simmsc ok. 2,541.6 2,861 (12 hours) Complete 
2,791% 

AG-A'7 Ce 38: MME. 5s 8 DRS 2,833.1 (10 hours) Complete 
2,361% 

48—-49° C., .16 mm....... I,906.3 2,031 Gompleteslic..-co, tes oe 


The swelling of discs 10-12 mm. in thickness, cut from joints 
of Opuntia, in water and salt solutions in illustrated by the follow- 
ing measurements: 


Percentage of increase and duration of swelling. 


Potass. Nitrate, Potass. Nitrate Citric 


Dist. Water. or M, Acid, .or MZ. 
TS=20°7C soees ctegeat 11.8% (42 hrs.) 14% (42 hrs.) 8.8% (32 hrs.) 
CY: car tle Caen eree erere 13.6% (40 hrs.) 14.4% (42 hrs.) 13.2% (42 hrs.) 
WES USE OES pres HAR 7.6% (5 hrs.) 8.4% (7 hrs.) 4.9% (2.5 hrs.) 


The swelling of the biocolloids is seen to increase in initial 
velocity and total amount to a maximum between 39° and 46° C. 
in the salted mixture, and to 46° C. in the unsalted plates. The 
sections of plants increase similarly to a point undetermined and 
the swelling may be much greater in preparations freed from 
mechanical tissues. These increases are parallel to accelerations 
and retardations of growth by living plants under the influ- 
ence of temperature. 

The hydration in question constitutes 97 per cent. or more of 
the volume increases known as growth and manifestly may not 
be regarded as the form of imbibition to which Chatelier’s theorem 
may be applied simply as has been attempted by Taylor and 
others. The relation to swelling demonstrated in the above 
tables is one which finds a parallel in the action of agar-agar in 
my experiments. The high swelling coefficients displayed by the 
mixtures are probably associated with or due to the fact that the 
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two main colloids are unequally distributed in the two phases of 
the system. True adsorption must as Zsigmondy has pointed out? 
play an important part but the reactions imply that absorption 
also takes place. The arrangement of the denser continuous 
phase of the gel in the form of a fine sponge or of a close mesh of 
plates or fibers would offer conditions in which both adsorption 
and absorption might occur. The parallelism of hydration in 
biocolloids with hydration and growth in plants with regard to 
temperature implies identity of structural arrangement and simi- 
larity of action. The end points, maxima or totals in the swell- 
ing of the biocolloids given above probably represent the point at 
which dispersion assumes a high rate, and available information 
is not sufficient to identify this with the upper temperature limit 
of growth. 
137 (1315) 
The chemical basis of morphological polarity in regeneration 
By Jacques LOEB. 
[From the Rockefeller Institute for Medical Research.] 


When a piece is cut out of the stem of a plant (Bryophyllum 
calycinum) the most apical buds will grow out into shoots, while 
roots develop chiefly but not exclusively at the basal end. The 
writer suggests the following explanation of this phenomenon of 
polarity. In the normal stem the growing region at the apex as 
well as the leaves send out special inhibitory substances toward 
the base of the plant which prevent the growth of the more basally 
situated dormant buds capable of giving rise to shoots. When a 
piece is cut out from the stem these inhibitory substances con- 
tinue to flow in the piece toward the base and the most apical 
node will be the first one sufficiently free from these inhibitory 
substances and hence the two dormant buds situated at this node 
will grow out first. As soon as they grow out they produce and 
also send out inhibitory substances toward the base, thereby pre- 
venting the more basally situated buds from growing out into 
shoots. 

A brief outline of the experiments supporting this hypothesis 
has been published in Science.? 


1 Chemistry of Colloids, p. 59, 1917. 
2Loeb, J., Science, 1917, xlvi, 547. 
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Experimental studies of self-incompatibilities in fertilization. 
By A. B. Stout (by invitation). 
[From the Botanical Gardens, Bronx Park, N. Y.] 


The phenomenon of self-incompatibility in the fertilization of 
hermaphrodites is well illustrated by conditions existing in the 
common chicory plant (Cichorium Intybus). The flowers are 
perfect, they are anatomically all alike, the flowers are open only 
for a short time so that pistils and stamens are ready for pollina- 
tion at the same time, and the parts are decidedly adapted for 
self-pollination, and yet when controlled self-pollinations are 
made many plants, set no seed. Many cross-pollinations are 
also incompatible, but both pollen and pistils will function in 
certain crosses. The inability to set seed to self-pollination (or 
cross-pollination as well) is here best described as due to some sort 
of physiological incompatibility operating between sex organs 
(including sex cells themselves) that are fully formed, anatomically 
perfect, potentially functional and of simultaneous development. 

Studies in chicory have been pursued by the writer during the 
past six years. Nearly 2,000 plants (all but the first crop were 
pedigreed) have been studied and controlled pollinations made of 
heads comprising a total of over 450,000 flowers. There is thus 
available more data on self-compatibility for this plant than for 
any other or perhaps for all other species in which the phenomenon 
has been studied. Publications giving data in detail and con- 
clusions for results obtained previous to 1917 together with dis- 
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cussion of literature and theories have already been made. A 
brief summary of results and conclusions can be made here, 
however, as follows: 

1. The results obtained with chicory indicate (a) that self- 
and cross-incompatibilities are strongly in evidence in this species; 
(b) that self-compatible plants may arise sporadically from parents 
that are-self-sterile even after three generations of self-incompatible 
ancestry; (c) that the progeny of such plants do not breed true to 
this character; (d) that the degree of self-compatibility varies 
greatly; (e) that selection for high degrees of self-fertility con- 
tinued for four generations has not been effective in isolating a 
completely self-fertile strain. 

2. Self-compatibility and self-incompatibility are entirely inde- 
pendent of differences in vegetative vigor. In the selection experi- 
ments, races widely different in vegetative vigor have been 
isolated. Self-sterility and self-fertility appeared in all these races 
with much the same frequency. Sister plants of the least vigorous 
dwarf race or sister plants of the most vigorous vegetative race 
were either self-fertile or self-sterile indiscriminately. 

3. Self-compatibility and self-incompatibility operate inde- 
pendently of potential sex vigor. The total production of flowers 
varied greatly among the various strains. Plants producing large 
numbers of sex organs were either self-sterile or self-fertile, as 
were plants with the fewest number. 

4. Self-compatibility and_ self-incompatibility may operate 
independently of the purely nutritive relations of the embryos to 
their parent plants. Ten flower-heads self-pollinated on a com- 
pletely self-sterile plant will set no seed, while ten heads on the 
same plant pollinated on the same day with pollen from a highly 
cross-compatible plant will set abundant seed. The fruits are 
rather small achenes having no endosperm and are practically 
composed only of the embryo: provided the pollination is com- 
patible, they seem to develop equally well throughout the season. 

5. Self-compatibility and self-incompatibility appear inde- 
pendently of any combination of germ-plasm elements in so far as 
these can be judged by the expression of characters. Each 
operates alike between gametes that are similar or those that are 
dissimilar in respect to hereditary units of genetic analysis. Plants 
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widely different in such qualities as color of flowers, type of 
branching, shape of leaves, etc., are either self-fertile or self- 
sterile, and plants of a sister series quite similar in all respects 
are either self-fertile or self-sterile. When an F; plant of hybrid 
origin is self-fertile in any degree, the evidence indicates that any 
of the sex cells may function in any recombination; on the other 
hand, in self-sterile sister plants whose sex cells must, it would 
seem, be of much the same diversity none are compatible. Also 
all the sex cells of an Fy plant which must have much the same 
germ-plasm constitution may fail to function together, while those 
of a sister plant may be highly functional. Two self-sterile plants, 
sisters of an F, cross or sisters of any generation, may be cross- 
fertile or cross-sterile quite indiscriminately. 

6. The development either of self-compatibility or of self- 
incompatibility occurs in both cross-bred and inbred races, the 
latter often being highly constant races. Both self-fertile and 
self-sterile plants occurred among sister plants that were F, 
hybrids of rather wide crosses; they also appeared among inbred 
strains derived by crossing self-sterile parents for as many as 
three generations, and they occurred among the progeny of self- 
fertile plants even after four generations of self-fertile parentage. 
The evidence at hand makes it clear that self-compatibilities do 
not necessarily decrease as a result of inbreeding. 

7. The results obtained in the cultures of chicory make it clear 
that self-incompatibility and self-compatibility are here not to be 
described as dominant and recessive characters, or paired allelo- 
morphs, and that there is no simple Mendelian formula that fits 
the results. The evidence at hand for the behavior of similar 
phenomena in other species is also quite in agreement with this 
conclusion. 

8. The conditions controlling sex-fusions, judged by the be- 
havior of compatibilities and incompatibilities in such species as 
Cichorium Intybus, arise in connection with the development of 
the sex organs and sex cells as such. In this sense the controlling 
factors are of epigenetic and individual development. 

9. The factors which determine or prohibit successful fertiliza- 
tion in chicory, whatever their essential nature may be, are highly 
variable as to degree, specificity, and transmission in heredity. 
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10. In respect to the general results, the phenomenon of in- 
compatibility appears to present some analogy to that of so-called 
antigen-antibody reactions in immunity, and to isoagglutination 
and isoprecipitation phenomena. Here, however, the incom- 
patibility exists between organs produced side by side in the same 
flower and which are of close somatic relationship. 


139 (1317) 
A demonstration of cerebellar and cerebral lesions in dogs. 
By I. Strauss and I. FRIESNER (by invitation). 
[From the Department of Physiology of Columbia University.] 


Dr. Pike with his characteristic modesty has asked us to pre- 
sent these dogs. They show lesions which resulted in part from 
design and in part from accident. The experiments were under- 
taken in an attempt to study the relations between the internal 
ear and the central nervous system. 

From a clinical point of view otologists look upon the results 
of labyrinthine stimulation or destruction as divided into two 
heads: 

1. Nystagmus. 
2. Vertigo. 

The brain pathways which intermediate the nystagmus im- 
pulses are well known. On the other hand, those which have to 
do with vertigo are very little known. Recently the theory has 
been advanced that the cerebellum intermediates the labyrinthine 
impulses which ultimately pass to the cerebrum, and have to do 
with our sense of position. 

It was in the attempt to test this theory experimentally that 
these operations were undertaken. Some of the dogs show the 
result of injuries to the cerebellar peduncles. In another in 
attempting to reach the peduncles we accidentally injured the 
vermis and had to stop. Another dog shows the result of a bi- 


lateral cerebellar lesion as well as a vermis lesion. We have but © 


commenced our studies and are indebted for our results largely 
to the kindly patience and help of Dr. Pike. 


aaa 
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140 (1318) 
Amylase and protease action of some pancreas preparations. 
By H. C. SHERMAN and Dora E. NEwn. 
[From the Laboratory of Food Chemistry, Columbia University.] 


It was shown that the purified preparations of pancreatic 
amylase always exhibit a marked proteolytic activity whether 
tested by determination of total nitrogen of digestion products, 
by determination of amino nitrogen, by the Van Slyke method, 
by determination .of acidity of digestion, or by the increase of 
electrical conduction. 

While fractional precipitation by alcohol yields a first precipi- 
tate of increased proteolytic activity, the other (more soluble) 
fraction shows no increase in amylolytic power over the usual 
purified amylase preparation, and only a slight decrease of proteo- 
lytic power. The problem of the relationship of the amylolytic 
and proteolytic activities of these preparations was discussed. 

The investigation was carried out with the aid of a grant 
from the Carnegie Institution of Washington. 


141 (1319) 


The role of afferent impulses in the control of respiratory move- 
ments. 


By HELEN C. Coomss and F. H. PIKE. 
[From the Department of Physiology of Columbia University.| 


As the result of further experimentation, we wish to add to a 
previous statement (American Journal of Physiology, 1917, XLII, 
p. 395) the following facts: 

1. The movements of the ribs, which cease after division of 
the dorsal roots of the spinal nerves in the thoracic and cervical 
regions, are resumed when the phrenics are divided. 

2. The respiratory movements become labored when the vagi 
are divided in the neck after these procedures, and soon cease. 
The effects of vagotomy are more severe if the dorsal roots of the 
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cervical nerves have been included in the section than if the 
thoracic nerves alone are affected. 

3. The results of combined section of the dorsal roots of the 
spinal nerves and the vagi are similar to the effects of combined 
section of the brain stem below the corpora quadrigemina and the 
vagi. Transection below the corpora quadrigemina adds little or 
not at all to the severity of the effects following section of the 
dorsal roots. 

4. Costal respiratory movements are resumed after section of 
dorsal roots, brain stem below the corpora quadrigemina and 
phrenics if the vagi are intact. 

We believe that these experiments bring the intercostal 
muscles into line with the other skeletal muscles so far as the 
functional relations of afferent to efferent spinal nerve roots are 
concerned. 

We believe also that the experiments show that it is necessary 
that afferent impulses shall not merely have access to the central 
system, but that they shall go to a particular part of the central 
system in order to fulfill their function. In the case of the 
respiratory movements, afferent impulses from the intercostal 
muscles must go as far up as the corpora quadrigemina. The 
medulla oblongata seems sufficient for the establishment of any 
necessary connection of the vagi with efferent paths to the 
respiratory muscles. 


142 (1320) 
A case of hereditary ataxia (?) in pigeons. 
By Oscar RIDDLE. 


[From the Carnegie Station for Experimental Evolution, Cold Spring 
Harbor Nn Vel 


From an egg produced under the weakening influences of 
‘‘ reproductive overwork”’ a female pigeon was hatched (in 1914) 
which showed a marked lack of power over the voluntary move- 
ments of the head and body. This lack of coérdination was 


1 Sherrington, Schafer’s ‘“‘Text Book of Physiology,’’ London, 1900, vol. ii, 
Pp. 797. 
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practically completely lost in the adult bird. The affected female 
was bred to two different males. The derangement has been 
inherited through four generations descended from either male. 

The affected offspring have shown many degrees of the lack 
of muscular control (birds demonstrated). Some have shown 
marked disturbances when young and have later recovered. 
Others have ai first been classed as normal and have later de- 
veloped marked irregularity of movement. The more usual 
manifestations of the disorder are: Nodding of the head, or nod- 
ding and swaying of the head and neck; unsteady gait; tipping 
(somersaulting) backwards or forwards; falling on the side; very 
irregular flight, the bird even flying backwards. The same bird 
often exhibits two, three or perhaps all of these irregularities. 
Praciically all affected birds are unable and uninclined to sit on 
a perch, remaining constantly on the ground, or on a flat ledge. 
In the most affected individuals there seem to be no movements 
whatever of wholly normal coédrdination; in average cases, how- 
ever, the disturbances are much increased under excitement, fear, 
or any attempt at increased or more vigorous movement. Ina few 
cases the movements have seemed fairly normal when the bird 
was at perfect rest. Several of the affected birds have mated 
and produced young. Offspring from two affected birds have 
not yet been obtained. 

About 175 young have been reared to the age at which the 
disorder might be exhibited. Of this number 119 were classed 
as normal and 46 as affected. The first mating of the original 
female gave 33 normal and 3 affected. The affected offspring 
when mated to their unaffected relatives gave 11 normals to 14 
affected. Similar affected individuals outcrossed have yielded 
4 normals to 0 affected. There is some evidence that more of 
the affected individuals than normals die before attaining the 
age required for classification. The details bearing on the method 
of inheritance (chart demonstrated) make it appear that the new 
character is, with some irregularities, a Mendelian recessive. 

The data are not sufficiently complete to permit a final state- 
ment concerning the inheritance of the character as limited by sex. 
That it is not wholly thus limited seems clear; possibly the sons 
of unaffected mothers exhibit the disorder more often than do 


58 SCIENTIFIC PROCEEDINGS (88). 


the daughters. The variation (mutation) has persisted through 
four generations. i 


143 (1321) 
Chemical pneumonia. 
By MarTHA WOLLSTEIN and S. J. MELTZER. 


[From the Laboratories of the Rockefeller Institute for Medical 
Research, New York.| 


The use of chloramine T solution in the treatment of inflamma- 
tions of the nose and throat suggested to us that the solution 
might be useful in the curative treatment of pneumonia experi- 
mentally produced in dogs. 

By intrabronchial insufflation of a definite dose per kilo of a 
virulent pneumococcus culture, it was possible to cause a pneu- 
monia which proved fatal to dogs in about 36 hours. Insufflation 
of 5 c.c. per kilo of 1 : 10,000 solution of chloramine T in dogs 
previously insufflated with pneumococci brought out the fact 
that the treated dogs were harmed instead of benefited. The 
chloramine T was then used alone in normal dogs. In doses of 
5 c.c. per kilo of a I : 10,000 solution it produced consolidation 
of the greater part of one or more lobes, with marked congestion 
and edema of both lungs. Microscopically the lesion was a 
broncho-pneumonia, with some intra-alveolar hemorrhage. Da- 
kin’s hypochlorite solution used in the same way caused a similar 
lesion, even in dilutions of I : 20,000. Bichloride of mercury in 
I : 10,000 solution produced rather more hemorrhage than the 
chlorine compounds did. Cultures made from the consolidated 
areas of all the lungs failed to grow. The pneumonia produced by 
these chemical substances was sterile. 
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Changes in reflex thresholds following experimental shock from 
intestinal manipulation. 


By EuUGENE L. PorTER (by invitation). 


[From the Physiological Laboratory of the University of Pennsyl- 
vania.| 


Insensibility and apathy are common clinical observations in 
traumatic or surgical shock. Meltzer and others have reported 
similar observations when the shock is produced experimentally 
by withdrawing the intestines from the abdominal cavity and 
cooling or manipulating them. I have repeated this procedure 
with spinal cats and have subjected to quantitative measurement 
the effects produced on the cord. The cats are made spinal by 
pithing the brain through the foramen magnum. The flexion 
reflex is elicited by stimulation of the posterior tibial nerve and 
recorded by contractions of the tibialis anticus muscle. The 
Martin system of measuring the break shocks to the nerve is used. 
In such a preparation, left to itself at normal temperature, the 
threshold of the flexion reflex remains very constant for long 
periods of time, changing, if at all, very gradually. Ordinarily 
the changes between successive readings are fractions of a single 
unit of measurement. If, now, the intestines be withdrawn from 
the abdominal cavity and manipulated, in about 50 per cent. of 
the animals operated on, this threshold rises very promptly— 
within two or three minutes ordinarily—and within ten minutes 
it may have reached a value 50 per cent. greater than before 
manipulation. It commonly remains at this high level during 
manipulation. Upon cessation of the manipulation the threshold 
drops, and within ten minutes or less, it may be at its original 
level and continue at this level, showing as slight variations as 
before the manipulation. In such cases it may be possible to 
repeat the procedure on the same animal. 

To take a specific case: 


EXPERIMENT OF JULY I0, I917. 


3-13 Threshold 15.5 Z units. 
4.36 Threshold 14.3 Z units. 
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(Frequent readings between 3.13 and 
4.36. Change between successive read- 
ings never equal to a whole unit of 
stimulation.) 

4.37 Intestines withdrawn and 

manipulated. 
4.38 Threshold 16.8 Z units. 
Threshold gradually rose. 

5.07 Threshold 20.3 Z units. 
5.08 Intestines returned. 

5.16 Threshold I4.1 Z units. 
6.00 Threshold 174.5 Z units. 


The changes in threshold I have found to bear no relation to 
changes in blood pressure. The threshold may return to its 
original level with a lower blood pressure than at the time it 
went up. 

The threshold of crossed-extension, obtained by stimulating 
the same nerve and recording the contractions of the quadriceps 
group of muscles, has a much more variable threshold than the 
flexion reflex before manipulation of the intestines, but quite 
evident changes in this threshold follow manipulation (Exp. of 
July 24). Ihave found the reflex in a number of cases to disappear 
for a few moments or longer as the result of the manipulation. 
The high threshold produced is less likely to return to its original 
level than the flexion threshold. The rise in threshold is just as 
prompt as in the case of flexion. In one case I have found a 
complete return to the original threshold, but only after an 
interval of an hour and a quarter after the manipulation of the 
intestines had ceased. 

These results are of interest in connection with the present 
work on the shock problem. Pike has emphasized recently the 
probability of some physical injury to the central nervous system 
in shock. W. T. Porter has done the same in his theory of fat 
embolism. The injury I have studied is better described as 
physiological rather than physical. The prompt and complete 
return of threshold to its original value in some cases indicates 
that the injury cannot be so gross as the fat embolism of Porter. 
It is an inhibition, in the words of Meltzer, or an increase in synap- 
tic resistance, as Cannon has recently referred to it. 

The problem which immediately suggests itself is whether it 
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would be found possible to alter, by intestinal manipulation, the 
threshold of reflexes of more vital importance to the animal than 
flexion and crossed-extension. Porter has shown that the vaso- 
motor center is still in active operation in shock; it is by no 
means exhausted. It is still capable of giving as great percentile 
changes of blood pressure as before. It might still turn out to be 
true, however, that following intestinal manipulation the center 
is more inaccessible than before to the nerve impulses which 
ordinarily play upon it and properly control its activities. The 
writer hopes to test this out in the near future. At any rate it is 
evident that intestinal manipulation sends impulses to the central 
nervous system which disturb its normal functioning, and Crile’s 
contention that such impulses should be prohibited from their 
pernicious activity would seem to be justified. 
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a 
On the influence of some antipyretics on the neuro-muscular 
coordination test of “tapping.” 


By Davip I. Macut, S. Isaacs and J. P. GREENBERG. 


{From the Pharmacological and Psychological Laboratories of Johns 
Hopkins University.] 


In connection with a psycho-pharmacological study of the 
antipyretics including observations on their effect on the reaction- 
time, blood pressure, vision, and hearing, some observations were 
made on the influence of these drugs on the well-known psycho- 
logical codrdination test of “tapping.” This test consists briefly 
in the continuous tapping by the subject with a brass stylus upon 
a brass plate so adjusted that each tap or contact of the stylus 
on the brass plate is electrically registered on a counter. The 
number of taps made over a definite period of time is a rough 
index of the neuro-muscular coérdination of the arm muscles. 
In the present investigation, observations were made upon the 
authors and occasionally on other subjects. The subject was 
required to tap continuously for three minutes at a time, and the 
number of taps registered was noted at the end of each minute. 
Having noted the normal tapping number in any one experiment, 
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the subject was given an antipyretic by mouth and the test was 
repeated, generally about an hour later, but in some cases several 
readings were repeatedly taken at definite intervals. The effect 
of the following drugs was studied: Phenacetin, antipyrin, 
acetanilid, quinine sulphate, pyramidon, aspirin and salol. In 
addition to the study of individual drugs, the following combina- 
tions were also administered: Acetanilid plus phenacetin, 5 grains 
each; phenacetin plus salol, 24 grains each and 5 grains each; 
aspirin and salol, 5 grains each; acetanilid and salol, 23 grains 
each and 5 grains each; and antipyrin and aspirin, 5 grains each. 
The results of the experiments were not very striking. Briefly, 
however, the effects of the drugs may be summarized as follows: 
Phenacetin, acetanilid, antipyrine and quinine in the ordinary 
doses (not exceeding 5 grains) showed a definite tendency to 
improve the tapping rate. Larger doses of these drugs (8 or 
more grains) tended to impair the efficiency of the test. The 
improvement after phenacetin and antipyrin was greater than 
that after acetanilid and quinine. After pyramidon, salol and 
aspirin, no definite change could be noted as the different subjects 
showed different results. Combinations of the various drugs 
studied all showed a tendency to improve the tapping rate. This 
was especially marked after the combinations of acetanilid and 
salol and phenacetin and salol. 
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On the relation of the chemical structure of the opium alkaloids 
to their effect on smooth muscle and on the discovery of 
a new therapeutic agent as a consequence thereof. 


By Davip I. MAcuT. 


[From the Pharmacological Laboratory, Johns Hopkins University 
and the James Buchanan Brady Urological Institute, Baltimore.] 


In a paper dealing with the effect of opium alkaloids on the 
ureter, the author has shown that the opium alkaloids in respect 
to their action on that organ can be divided sharply into two classes: 
the pyridin-phenanthrene group, of which morphin is the principal 
member on the one hand, and the benzyl-isoquinoline group, of 
which papaverin is the principal representative, on the other. 
The author showed that morphin and all its derivatives, with the 
exception of peronin or benzyl-morphin, all stimulate the con- 
tractions of the ureteral rings and increase their tonicity, while all 
the members of the papaverin group, namely, papaverin, nar- 
cotin and narcein inhibit the contractions of the ureter and lower 
its tonus. 

In a subsequent paper? the author further analyzed the action 
of the opium alkaloids on the ureter and also studied a large num- 
ber of other alkaloids and chemical compounds allied to them and 
was led to conclude that, as far as the stimulating action of the 


1 Jour. Pharmacol. and Exp. Therap., 1916, IX, 197. 
2 Jour. Pharmacol. and Exp. Therap., 1917, IX, 287. 
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morphin group on the ureter is concerned, that stimulating effect 
is to be ascribed to the pyridin part of the morphin molecule. 
Furthermore, the author showed that the inhibitory and tonus- 
lowering action of papaverin and its allied alkaloids appeared to 
be due to the presence of the benzyl grouping in the papaverin 
molecule. The skeleton structure of the morphin alkaloids and 
of the papevarin alkaloids is represented by the following struc- 
tural formule: 
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Fic. 1. Pyridin Phenanthrene Skeleton. Fic. 2. Benzyl-Isoquinoline Skeleton. 


_ It was further shown that when a combination of various 
opium alkaloids is used, the effect of the benzyl-isoquinolin mem- 
bers predominates in most cases. This explains also the anoma- 
lous effect of peronin or benzyl-morphin which, unlike all other 
morphin alkaloids, inhibits the contractions of the isolated ureter.1 

Following the studies of the effect of the opium alkaloids upon 
the smooth muscle of the ureter, the author investigated the action 
of the same alkaloids upon other kinds of smooth muscle. The 
results of these investigations have in part been already published? 
and in part are to appear later: The smooth muscle structures 
which the author studied were the following: intestine, uterus, 
gall bladder, urinary bladder, biliary ducts, vas deferens, excised 
bronchioles, and arterial smooth muscle. As a result of these 
investigations, the author is led to conclude that the action of the 
opium alkaloids upon all smooth muscle is the same as that de- 
scribed in connection with the ureter, namely, that the morphin 
alkaloids stimulate contractions and increase tonus while the 
papaverin alkaloids inhibit contractions and lower tonicity, and 
furthermore, the experiments seemed to indicate especially in 
connection with the papaverin group that the inhibitory and tonus- 


1 Jour. of Urology, 1917, I, 201. 


4 Jour. Pharmacol. and Exp. Therap., 1916, 1X, 121; Jour. Pharmacol. and Exp. 
Therap., 1917, IX, 473. 
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lowering action resides in the benzyl part of the papaverin mole- 
cule. 

These observations and conclusions logically led the author to 
surmise that possibly the inhibitory and tonus-lowering effect of 
papaverin might be produced by the exhibition of a benzyl group- 
ing ina simpler form. Accordingly a search was made for simple 
non-alkaloidal and non-narcotic compounds containing the benzyl 
radical which could be administered to animals without toxic 
results. Two such bodies were discovered. They were the well- 
known esters, benzyl-benzoate and benzyl-acetate. Inasmuch as 
these esters are practically insoluble in water, their pharmaco- 
logical action could not be studied on excised tissues, but experi- 
ments on intact animals revealed the fact that both of these esters 
actually produced the same pharmacological effects as those given 
by the opium alkaloid papaverin, on the one hand, and that these 
esters were much less toxic than papaverin, on the other. Meta- 
bolic studies in connection with these experiments showed that 
the benzyl group of benzyl-benzoate and benzyl-acetate is in a 
large measure converted into hippuric acid in the body and is 
excreted as such in the urine. The comparatively very low 
toxicity of benzyl-benzoate and benzyl-acetate for animals and 
their striking papaverin-like effects on various viscera led the 
author to try their action upon himself and as no untoward or even 
disagreeable symptoms followed the ingestion of these drugs by 
mouth, it was deemed justifiable to administer these agents to 
suitable patients with their consent. 

The conditions in which the benzyl effect was anticipated to 
produce pharmacological result, were those exhibiting either 
excessive peristalsis or excessive spasm of smooth muscle. It 
would take too much space in this preliminary communication to 
describe in detail all the cases in which benzyl-benzoate for the 
most part and benzyl-acetate to a lesser extent, were tried. The 
author need only state in this place that the oral administration 
of these esters was followed by remarkable pharmacological and 
therapeutic results of a beneficial character in the following con- 
ditions: (1) Excessive peristalsis and colic of the intestines, 
namely, in cases of diarrhea and dysentery. (2) Spasm and colic 
of the ureteral smooth muscle, that is, ‘‘renal colic.”’” (3) In 
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‘biliary colic ’’ or spasmodic contractions of the gall bladder. 
(4) In uterine colic or spasmodic contractions of the uterus. 
(5) In vesical colic or spasmodic contractions of the urinary 
bladder. (6) In one case of spastic constipation with powerful 
tonic spastic contraction of the intestine. (7) In a few cases of 
pylorospasm. (8) In a large number of cases of arterial spacm or 
hyper-tension. (9) Lastly, one of the most striking of all the 
effects, in cases of bronchial spasm or true asthma. Adminis- 
tration of these drugs by injection has also been tried. A complete 
pharmacological study together with further therapeutic observa- 
tions on the action of the above benzyl-esters and benzyl-alcohol 
will be published in due time in the Journal of Pharmacology and 
Experimental Therapeutics. This preliminary announcement, 
however, is made in this place because it is deemed that a sufficient 
‘ number of observations, both pharmacological and clinical, have 
already been recorded by the author and a number of physicians 
who have kindly collaborated with him, to indicate that the benzyl- 
esters promise to become useful therapeutic agents. 
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Studies in calcium and magnesium metabolism. Further obser- 
vations on the effect of acid and dietary factors. 


By MAovrRIcE H. GIvENs. 


[From the Sheffield Laboratory of Physiological Chemistry , Yale 
University, New Haven.| 


Givens and Mendel! have found that ‘Administration of 
hydrochloric acid produced no significant effect upon the balance 
of N, Ca, and Mg in the dog.” Stehle? has stated that ‘‘the 
administration of hydrochloric acid by mouth to the dog causes 
an increased excretion of calcium and magnesium as well as of 
sodium and potassium.” New experiments have been conducted 
on two dogs which received a diet poor in lime, consisting of meat, 
cracker meal, lard, and agar. During two long periods each 
animal received daily 2 gm. hydrochloric acid. The results with 


} Givens, M. H., and Mendel, L. B., J. Biol. Chem., 1917, XXXI, 421i. 
+ Stehle, R. L., J. Biol. Chem., 1917, XXXII, 461. 
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such a diet corroborate our former statement and do not support 
the conclusion of Stehle. 

Similar experiments were undertaken with these dogs on a 
diet enriched in lime by the addition of dried milk. With one 
animal a negative calcium balance was appreciably increased. 
It seems unlikely, however, that this outcome is a neutralization 
phenomenon. It has repeatedly been shown that when acid is 
introduced into the organism the increased production of ammonia 
is sufficient to neutralize it. 

When sodium chloride instead of hydrochloric acid was added 
to the diet rich in lime the urinary calcium output was increased 
and the calcium balance was favorably affected. 

The magnesium balance and the partition of this element 
between the different paths of excretion was not significantly 
altered in any of the experiments just described. 
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Studies on salt action. I. Effect of calcium and sodium salts 
upon the viability of the colon bacillus in water. 


By C.-E. A. WINSLOW and I. S. FALK. 


[From the Yale School of Medicine.] 


The experiments here reported are preliminary observations 
designed to test the suitability of a certain bacterial characteristic, 
the curve of viability in water, for use in more extensive studies of 
salt action planned for the future. 

The organisms used were typical colon bacilli of the B. com- 
munis (sucrose negative), type, isolated from a polluted stream in 
the autumn of 1916. These bacteria were grown on standard 
nutrient agar slants at 37° C. for 16-18 hours. The growth from 
the surface was washed off in pure water, shaken for 5 minutes to 
break up clumps and added in 1 c.c. portions to the bottles of 
sterilized pure water or salt solution in which the viability was to 
be tested. These solutions had been warmed to 37° before seed- 
ing. Plates were made on agar one minute after seeding and the 
bottles were then replaced in the 37° incubator and kept there for 
24-52 hours, the number of surviving organisms being determined 
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at stated intervals. Counts were made on standard agar after 
incubation for 24 hours at 37° C. 

The ‘pure water” used was twice redistilled in glass vessels 
and again redistilled in a block tin condenser. It gave a negative 
test for ammonia with Nessler’s reagent. The sodium chloride 
was purified by treatment with calcium hydroxide (to remove 
magnesium), and with sodium carbonate (to remove calcium and 
barium), and was then recrystallized from pure hydrochloric acid 
and from pure water. The calcium chloride was twice recrystal- 
lized and the crystals dried in a current of air and in the drying 


oven. 
TABLE I. 
EFFECT OF CALCIUM ALONE. 

Grams | c 4 ; 

CaCl in | Theoretical Bacteria per C.c. Time after Seeding. 
Sol. | yooC.c. | Tonicity. |— 

Water. x Min 3 Hrs 6 Hrs 9 Hrs 24 Hrs 
A ..} 0.000 24,400,000 | 36,700,000 | 34,900,000 | 34,200,000 | 17,200,000 
Bal sO.cOr 0.1 iso | 21,100,000} 13,100,000] 4,900,000] 4,800,000] 2,900,000 
C...| 0.805 O:5 27,900,000] 2,100,000 230,000 140,000 44,000 
D=.|-¥.610 IOs 18,200,000} 2,800,000 160,000 53,000 I70 
E..| 8.050 5.0 II,400,000 14,500 fo) fo) (e) 

TABLE II. 
EFFECT OF SODIUM ALONE. 

Grams Bacteria per C.c. Time after Seeding. 
Sol. | NaCl in | Theoretical 

too C.c. | Tonicity. 

Water. x Min. 2 Hrs. 6 Hrs, 25 Hrs 52 Hrs. 
Arr 25,130,000 | 25,030,000 | 23,650,000 | 23,500,000 | 20,000,000 
B..| 0.085 0.1 iso | 40,230,000 | 39,250,000 | 46,080,000 | 42,500,000 | 40,000,000 
C...| 0.425 OS 40,650,000 | 36,530,000 | 48,600,000 | 25,500,000 | 25,100,000 
D..| 0.850 1.0 34,350,000 | 43,300,000 | 41,430,000 | 38,000,000 | 16,850,000 
Brent 4250 50S 2,420,000 163,000 5,000 900 750 
F<! =8.500—1-10,0~"* 4,540,000 42,500 fe) fo) (0) 

TABLE III. 
EFFECT OF CALCIUM AND SODIUM TOGETHER 

In roo C.c. Bacteria per C.c. Time after Seedi 

Sol. Water, Grams. | Theoretical . S ees: 
Tonicity. | 

NaCl. | CaCh. r Min. 3 Hrs. 6 Hrs. 9 Hrs, 24 Hrs 
A. +355 +134 | 0.5 iso | 1,940,000 | 2,150,000 | 2,800,000 | 5,200,000 | 7,600,000 
B. -710 | .268 TOs 1,050,000 | 3,850,000 | 2,500,000 | 4,900,000 | 4,800,000 
Cea AZOs| Sh SOP SO ne 910,000 | 3,200,000 | 4,300,000 | 4,400,000 | 4,600,000 
Drs 335502 1sr 3 40r| = 5:0 aes I,020,000 | 1,275,000 | 1,200,000 | 2,200,000 | 1,260,000 
E..| 7.100 | 2.680 | 10.0 ‘ 890,000 98,000 34,000 45,000 8,000 


Ratio of Na <—> Ca is the same in all solutions (5 <— 1). 
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The solutions to which the bacteria were exposed contained 
respectively, calcium chloride alone, sodium chloride alone, and a 
mixture of the two salts in the ratio of five molecules of sodium to 
one modecule of calcium. The tonicity varied from nothing to a 
ten times isotonic condition. 

It is evident that the calcium salt alone exerts a marked lethal 
action. Even a 0.1 isotonic solution shows a distinct reduction 
in bacterial numbers and increasing proportions grow more deadly 
till a 5.0 times isotonic solution produces sterility in 6 hours. 
The sodium salt is less harmful. Tonicities of 0.5 and 1.0 show a 
slight effect, and a tonicity of 5.0 a marked effect, but the latter 
concentration does not completely sterilize even after 52 hours. 
A mixture of the two salts in proportion of 5 parts of sodium to 
one of calcium is much more favorable than either salt alone. Up 
to and including a tonicity of 5.0 the bacteria actually increase 
in numbers. Line D of Table III shows that 3.5 per cent. sodium 
chloride plus 1.3 per cent. calcium chloride had no harmful in- 
fluence, while in Table II .4 per cent. of sodium chloride alone, and 
in Table I less than .2 per cent. of calcium chloride alone exerted 
a demonstrable lethal effect. 

The toxic effect of calcium and sodium salts and their antago- 
nistic influence upon each other seem to be much the same among 
the bacteria as in the higher forms of life; and the viability curve 
in water would seem well suited for the study of such phenomena. 


149 (1327) 
Protein sparing by glucose in experimental diabetes. 


By N. W. Janney and V. I. ISAACSON. 


[From the Montefiore Home and Hospital, New York City.] 


In diabetes there are abnormalities not only in carbohydrate 
but also in protein and fat metabolism as well. There is fre- 
quently a marked loss of protein in this disease, which may. be 
either direct or the result of a failure on the part of carbohydrate 
to spare protein. Our experiments deal with one phase of protein 
metabolism in experimental diabetes, the influence of the removal 
of the major portion of the pancreas on the characteristic protein 
sparing action of glucose. For this purpose several female dogs 
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weighing between nine and fifteen kilograms each were selected. 
Both the fasting nitrogen elimination and the effect of glucose 
feeding on this excretion were determined. During the fasting 
period the animals received only 40 c.c. of water per kilo. On the 
sugar days they received in addition 15 gm. of glucose per kilo. 
An after-period during which the glucose feeding was withdrawn 
was then introduced. Dr. Allen, of the Rockefeller Institute, 
then removed surgically about 90 per cent. of the pancreas. The 
wounds healed aseptically and the animals were allowed from two 
to five weeks to recuperate. The procedure consisting of fore- 
glucose and after-periods just described was repeated. In spite 
of the large loss of pancreatic tissue the protein-sparing action of 
glucose was not diminished in any of the animals. It appears 
that pancreatic tissue is provided far in excess of actual require- 
ments or that this gland is not solely responsible for the protein- 
sparing action of carbohydrates. Dr. Ringer found this function 
intact in dogs made completely diabetic by means of phlorizin. 


150 (1328) 
Studies in experimental shock. 
By T. S. GITHENS and S. J. MELTZER. 


[From the Department of Physiology and Pharmacology of the 
Rockefeller Institute for Medical Research.| 


The experiments were made on etherized dogs. The intestines 
and stomach were dislocated and frequently handled. Two 
manifestations were studied, the blood pressure and the pain sense. 
We shall state merely the facts obtained. 

About one third of the dogs were given a preliminary injection 
of morphin. Some of the animals were given ether by cone, others 
by the method of intratracheal insufflation. These factors had 
no apparent influence on the results. 

There were 42 dogs which received surgical narcosis. In 15 
the blood pressure never reached a level below 95 mm. even when 
the experiment lasted 4 hours or longer, and sensation returned as 
soon as the animals came out of ether. In 13 dogs the blood 
pressure reached a level below 70 mm. of mercury within two and 
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a half hours and there was no return of pain sense. In 8 dogs the 
blood pressure sank to a low level but sensation of pain returned 
when ether was discontinued. In the remaining 6 dogs sensation 
was lost while the pressure was still above 95 mm. of mercury. 

In 10 other dogs etherization was pushed to the point of intoxi- 
cation. Interpretation of the results of this series is not simple, 
but it may be stated that the blood pressure, which fell in some 
instances to 42 mm. often continued to rise for as much as two 
hours after stopping the ether, eventually reaching a level above 
90 mm. Pain sense sometimes returned after an even longer 
interval, but eventually recovered more completely than the 
blood pressure. 


I51 (1329) 
Further observations on the nutritive factors in animal tissues. 


By LAFAYETTE B. MENDEL and THOMAS B. OSBORNE. 


[From the Sheffield Laboratory of Physiological Chemistry in Yale 
University, and the Laboratory of the Connecticut Agricultural 
Experiment Station, New Haven.]| 


A recent communication! reported that the proteins of meat 
(dried skeletal muscle) and of a glandular tissue, liver, are adequate 
for the needs of nutrition in growth. The muscle contains a com- 
paratively small quantity only of the water-soluble vitamine that 
is an essential dietary factor, whereas liver tissue, on the other 
hand, was found to be much richer in this. We have further 
observed a similar adequacy of the proteins of heart, kidney and 
brain tissue. The growth of rats to adult size has been secured 
upon diets in which these tissues, used desiccated, furnished the 
sole source of protein and water-soluble vitamine. In the cases 
of the liver, kidney and heart, at least, fat-soluble vitamine also 
seems to be present. The ether extract of pig’s liver—liver oil— 
has manifested growth-promoting properties comparable to those 
described for butter fat and cod-liver oil; and it appears to be 
efficient as a curative agent for the type of eye disease which we 


1Qsborne, T. B., and Mendel, L. B., ‘‘ Nutritive Factors in Animal Tissues,”’ 
I, Jour. Biol. Chem., 1917, XXXII, 309. 
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have described to occur when animals are kept on a diet deficient 
in the fat-soluble vitamine. The details will be published in the 
Journal of Biological Chemistry. 


152 (1330) 
The effect of continued inbreeding on the tumor rate in mice. 


By LEo LoEB and A. E. C. LATHROP. 


[From the Department of Comparative Pathology of Washington 
University Medical School, St. Louis, Mo.] 


In former investigations! we found that different strains of 
mice differ very much in their tumor rate and tumor age; and that 
these differences in tumor rate and tumor age were maintained 
and hereditarily transmitted to the following generations through- 
out the period of observation, notwithstanding the similarity of 
external conditions under which the animals were kept. 

It was of interest to inquire how continued inbreeding of these 
various strains would affect the tumor rate and tumor age. 

We found that while in the majority of strains the differences 
in tumor rate and tumor age remained constant in the successive 
generations, in others certain variations became noticeable as a 
result of the continued propagation of these strains. In a few 
cases an increase in the tumor rate occurred in the later genera- 
tions, but in the large majority of cases in which a change was ob- 
served there was a tendency towards a decrease in the tumor rate 
which in some instances was very marked. 

These changes in the tumor rate concomitant with continued 
inbreeding seem to depend on the following two factors: (1) Asa 
result of long-continued inbreeding in mice certain characteristics 
of a strain may change, the strain becoming less prolific and less 
vigorous. These changes may be accompanied by a lowering in 
the tumor rate. This was especially evident in the case of the 
‘No. 8” strain which had been inbred through the largest number 
of generations and through a considerable number of years. (2) 
In other cases it could be shown that in the course of continued 


1A. E. C. Lathrop and Leo Loeb, Proceed. Soc. Biol. and Medic., 1913, XI, 34; 
Journal of Exper. Medicine, 1915, XXII, 646, XXIII, 713. 
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propagation certain families, which were more resistant to certain 
diseases or which were naturally more prolific or otherwise favored 
by accidental conditions began numerically to preponderate in 
later generations. In some cases such families or substrains 
differed in their tumor rate from the main strain and thus as a 
result of selection within a strain differences in the tumor rate 
appeared in the course of continued inbreeding. 

Our further investigations confirmed and still further empha- 
sized our previous conclusion that on the whole in the mice with a 
higher tumor rate the tumors appear at a relatively earlier age 
than in those strains in which the tumor rate is lower. 


153 (1331) 
Sulpho-conjugation as a test of hepatic function. 


By Max Kaun. 


[From the Department of Laboratories, Beth Israel Hospital, New 
York.| 


It was demonstrated by Baumann and others that the toxic 
carbocyclic radicals split off from the proteins by the growth of 
intestinal bacteria are conjugated in the liver with sulphuric acid 
and thus detoxicated. It is also known that a portion of these 
aryl compounds are detoxicated by conjugation with glycuronic 
acid. 

It is obvious that in testing for the functional capacity of the 
liver it is essential not only to test the glycogenic, ureogenic, 
biligenic etc., functions, but also to examine the detoxicating 
power of the hepatic tissue, in order to ascertain the complete 
working power of the gland. This is done in the following manner: 
The patient receives a dose of castor oil to evacuate his bowels. 
He is then kept on a known diet for two days, during which time 
the urine is collected, preserved and analyzed for total sulphur and 
ethereal sulphates. On the third day the patient receives a cap- 
sule containing 0.5 gm. thymol. The urine is collected for the 
next two days, preserved, and again analyzed for total sulphur and 
for ethereal sulphates. 

If all the thymol were absorbed, and if all the thymol were 


74 ScIENTIFIC PROCEEDINGS (89). 


conjugated with sulphuric acid and none with glycuronic acid, 
the 0.5 gm. thymol would be excreted as 0.766 gm. of thymol sul- 
phuricacid. This would cause a marked increase in the percentage 
of ethereal sulphates in the urine. If the detoxicating power of the 
liver were below par, the thymol would not be conjugated, and 
the percentage of ethereal sulphates would be only slightly different 
from what it had been on the first two days—before the thymol 
administration. 

We have found that this detoxicating function of the liver 
usually runs parallel with the other functional derangements of 
this organ. In some cases, however, the conjugating power of the 
gland is markedly reduced, whereas the other functions do not 
show any disturbances as determined by the methods at our dis- 
posal. In still other cases the sulpho-conjugation is entirely 
normal (as determined by the test here described), while the other 
tests show a reduction of hepatic functional capacity. 

It is possible that each individual cell of the liver tissue takes 
part in all of the liver functions; it is also possible that different 
portions of the liver lobule, and different conglomerations of liver 
lobules may have specific functions. In the former case, it is most 
likely that a reduction in the ability of the liver to perform one 
function will be accompanied by a proportional reduction in all the 
liver functions; in the latter case one or more functions of the liver 
may be disturbed without affecting the other hepatic functions. 

It is essential, in studying hepatic disease to examine all the 
functions of the liver by the various methods at our disposal, and 
it is important to examine the detoxicating power of the liver 
before drawing any conclusions as to the type and extent of hepatic 
involvement. 

154 (1332) 


The relation of the intestinal flora to the scurvy of guinea pigs 
and of infants. 


By J. C. TORREY and ALFRED F. HEss. 


[From the Department of Health, New York City.] 


The question recently has been raised as to whether scurvy in 
guinea pigs and in human beings is due to constipation and to the 
putrefactive activity of the bacteria in the intestinal tract. In 
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order to determine this point a study of the intestinal flora was 
made in guinea pigs on a normal diet, on a diet which produced 
scurvy, and again on a diet which cured this disorder. For this 
purpose cultures and grain stained films were made from the feces, 
as well as from the different levels of the small and large intestine 
immediately after chloroforming the animals. This study on 
guinea pigs is portrayed in Table 1. 

It will be seen that proteolytic bacteria other than subtloid types 
were not found in the intestinal tract; that the bacteria which were 
cultivated were merely those found in the outer world, for example, 
on dried foodstuffs. Similar organisms, indeed, were cultivated 
from the hay and oats which were fed these animals. Attention 
may be called to the fact that with none of the diets did B. coli 
develop, and that it was isolated from only one animal. The 
number of viable bacteria will also be noted as remarkably few, 
generally less than 1,000 per milligram of material. Among these 
there were hardly any that were actively proteolytic. Further- 
more, a point of prime importance, there was no change in the 
flora on adding orange juice to the diet, although the scorbutic 
symptoms disappeared. It is our opinion, therefore, that most of 
the bacteria entering the intestinal tract are destroyed, and that 
the pabulum is not such as to encourage the growth of native 
intestinal bacteria. 

A similar study was carried out on the stools of three infants 
suffering from scurvy. Table II gives a summary of these results. 
It will be seen that the infants were all on a high carbohydrate 
diet, and that in two instances we were able to compare the flora, 
not only during the active scorbutic process, but after orange juice 
had been given for a week or more. This investigation shows 
that the bacteria were merely such as we should expect with a diet 
rich in carbohydrates. Putrefactive organisms were present only 
in small numbers; in the case where they were found to be most 
numerous (S) they had disappeared upon the subsequent exami- 
nation, although the scurvy had become more marked. 

We therefore conclude from this study that the scurvy, both 
of guinea pigs and of infants, is not associated with an overgrowth 
of putrefactive bacteria in the intestinal tract. The amount of 
putrefaction present, however, can be determined only by a 
chemical study. 
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Sources of error in the estimation of dextrose by the colorimetric 
picrate method. 


By T. AppIs and A. E. SHEVKY. 


[From the Laboratory of the Medical Division of Stanford University 
Medical School, San Francisco.] 


A study has been made of the factors involved in the develop- 
ment of the red-brown color produced on heating solutions con- 
taining dextrose, picric acid and sodium carbonate. 

The dextrose concentrations chosen corresponded in range to 
those found in the blood. Temperature levels above 100° C. 
were attained by heating in an autoclave, and the required ac- 
curacy of temperature control was obtained by means of an elec- 
tric thermo-regulator. 

The amount of color produced did not vary directly with the 
amount of sugar present except at a certain definite concentration 
of sodium carbonate. At low alkali concentrations small amounts 
of sugar gave relatively less color than large amounts, while at 
high alkaline concentrations, the reverse was found. The optimum 
alkali concentration varied with temperature changes. 

With every increase in temperature from 80 to 130 ° C. there 
was an increase in color production, and at all temperatures the 
more prolonged the heating, the deeper was the color. 
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156 (1334) 
Does the liver secrete a catalase accelerator? 
By THEODORE C. BURNETT. 


[From the Rudolph Spreckels Physiological Laboratory of the 
University of California.| 


All observers are agreed that the catalytic activity of the liver 
is far in excess of that of muscle, and it is generally assumed, I 
think, that this is because the liver contains more catalase. As- 
suming the liver to be five times more active than muscle, a mix- 
ture of muscle and liver in the proportion of five to one ought to 
give the same catalytic activity as double the quantity of muscle 
alone. This is not the case, as the following experiment shows. 

A 50 per cent. solution of commercial hydrogen peroxide, repre- 
senting 1.5 per cent. H,O., was used. The oxygen was collected 
over water in the usual way, and the volume reduced to 0° and 
760 mm. Hg. The time was 10 minutes. 


I gm. rat’s muscle gave 50 c.c. oxygen. 
I gm. rat’s liver gave 244 c.c. oxygen. 
0.5 gm. muscle + 0.1 gm. liver gave 250 c.c. oxygen. 


To be on the safe side, the assumption has here been made that 
the liver is five times as active as the muscle, yet the mixture, 
instead of having the activity of the muscle, has the activity of the 
liver. 

Assuming the liver to be ten times as active as muscle, the fol- 
lowing combination was made: 0.5 gm. muscle + 0.1 gm. liver. 
This combination gave 224 c.c. of oxygen. 

Blood clot + muscle gives similar results, and to a less extent, 
spleen also. The difficulty of getting spleen free from blood com- 
plicates the matter. 

The above facts appear to be certain. The interpretation is 
not so clear, but it may be the liver secretes an accelerator of 
catalase, perhaps in the nature of an internal secretion; and it may 
be it is this accelerator that causes the catalase activity to vary in 
the different tissues and organs. 
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The rate of dialysis of diabetic blood-sugar. 
By IsRAEL S. KLEINER. 


[From the Department of Physiology and Pharmacology of the 
Rockefeller Institute for Medical Research.| 


Fifteen or twenty c.c. of blood, rendered incoagulable by dry 
hirudin, were dialyzed in a very thin animal parchment bag 
against 1,000 c.c. of Ringer’s solution. To the Ringer’s solution 
was sometimes added a small percentage of dextrose in order to 
retard the rate of dialysis. Bacterial growth was inhibited by the 
addition of powdered thymol or by working at a low temperature. 
Samples of blood for sugar analysis were taken at hourly intervals 
and the rate at which the sugar passed from the blood into the 
Ringer’s solution was thus determined. 

The results show a striking difference between the diabetic 
blood (from depancreatized dogs) and its control, normal dog blood 
with enough added dextrose to give about the same percentage of 
sugar as the diabetic. In the control a smooth curve is obtained, 
4. €., the most rapid dialysis during the first hour, somewhat less 
the second, and so on. The diabetic, however, exhibits a marked 
slowing, or even a complete cessation, of dialysis usually during 
the second hour, but at times this occurs at some other period 
and there may even be two such periods in the course of a four- 
hour dialysis. 
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This may indicate that at least part of the diabetic blood-sugar 
is in a difficultly diffusible state, perhaps in some loose com- 
bination. 


158 (1336) 
Experiments on the scurvy of guinea pigs. 
By ALFRED F. HEss and LESTER J. UNGER. 
[From the Bureau of Laboratories, Department of Health.] 


The diet used consisted of whole oats, hay, and water. Hay 
was added in order to supply the ash of green fodder; it was 
found, however, to have additional value owing to its roughage, 
and not to be replaceable in the dietary by its ash. In some 
instances cod-liver oil was added to this diet, without prolonging 
the life of the pigs or manifestly improving their condition. This 
diet has the advantage of bringing about scurvy in all animals 
without exception, and in leading to scorbutic signs in pigs weigh- 
ing 200 to 300 grams in a period of two to three weeks. It thus 
permits of a quantitative estimation of the influence of diet, or 
other factors, in relation to scurvy. The addition of orange juice 
to this dietary leads to a marked and long-continued gain in 
weight, and the disappearance of all scorbutic manifestations. 

In carrying out experiments of this kind it is well to chart the 
progress of the scurvy, as well as the growth in weight, as it is 
quite possible for the weight to decrease, although the scurvy is 
undergoing cure. For example, if straw is substituted for the 
hay in this dietary this twofold phenomenon takes place. An 
empirical method of graphically charting the course of scurvy is 
suggested. 

The pigs fed on oats, hay and water were not constipated, as 
they frequently are when given a milk diet; nor was the cecum of 
those dying of scurvy found to be impacted, but contained gas 
and semi-solid feces. An addition of albolene, in daily dose of 
0.5 to I c.c., did not serve either to protect or to cure the animals. 
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Types of pneumococci found in the mouths of surgical cases 
before operation. 


By MIRIAM OLMSTEAD. 
[From the Bacteriological Laboratory, The Presbyterian Hospital.| 


An investigation of post-operative pneumonia during 1916 
and 1917, a report of which has been made by Dr. Whipple,} 
involved a routine search for pneumococci in the mouths of cases 
admitted to the surgical service of The Presbyterian Hospital. 

The method of procedure was as follows: A specimen of 
sputum or saliva, whatever the patient could expectorate, was 
received in a sterile jar and sent to the laboratory. The specimen 
was injected into a mouse and the type of pneumococcus recovered 
from the mouse was determined by agglutination reactions, testing 
a pure culture against pneumococcus serum furnished by courtesy 
of The Rockefeller Institute. When a patient could not expec- 
torate, the throat was swabbed, a culture made from the swab 
and pneumococci isolated from the culture. After a few months, 
only expectorated specimens were used, owing to the small per- 
centage of cultures yielding pneumococci. From February to 
June, 1916, two hundred and forty-nine swab cultures were ex- 
amined, from forty-three of which pneumococcus was recovered, 
a percentage of only 17.2. The incidence of pneumococcus in 
four hundred and twenty-nine expectorated specimens during the 
same period was one hundred and seventy-five, a percentage of 
40.7. If it had been feasible to inoculate a mouse with the wash- 
ings from a swab immediately after its leaving the mouth, this 
method of detecting the presence of pneumococcus in the mouth 
would have been satisfactory; but in consideration of the tech- 
nique employed it is highly probable that 17.2 per cent. under- 
estimates the number of individuals in that group harboring 
pneumococci. However, in tabulating the results according to 
type, these individuals have been included. 

Two thousand four hundred and seventy-seven specimens 
have been examined, two thousand two hundred and twenty-eight 


1 Whipple, A. O., Surg. Gyn. and Obstet., 1918, XXVI, 29. 
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of them expectorated specimens, two hundred and forty-nine 
swabs. Pneumococcus was recovered from seven hundred and 
ninety-eight specimens, 32.2 per cent. If the unsatisfactory 
swab group is subtracted, the percentage of positive results for 
two years is 33.8. In 1916 the annual percentage was 36.4, in 
1917, 32.5. The lowest percentage at any time was 20, in Novem- 
ber, 1917; the highest was 49, in March, 1916. During both 
years the percentage was comparatively high from February 
through June. Eighty-seven out of the two thousand four 
hundred and seventy-seven cases studied developed post-operative 
pneumonia. Pneumococcus was recovered from the pre-operative 
sputum of forty-seven of these eighty-seven cases, a percentage 


of 54. 
The table summarizes the findings according to type. 


Incidence. Per Cent. 

{Og oles! Ginemeacotortocm masta os ee 5 4 

SB guiens 0 Resa andien ey Sb ne ab DE Io Tz 
Atypicaleiin.saa rat oie Soe 90 Tice 

A ijovas 89 Saree res Pan erste I04 es 

DW DOLL Vir sssossse wsieicine Siero wiasare anes 5890 73.8 
Pneumococcus present............. 498 32.2 
Preumococcus: absent icxcs. esctss ewe 1,679 

“TOtaliCaseSixos ae ies os nase 2,477 


Some of the Type IV. pneumococci have been classified and all 
of our twelve groups are represented among them.? 

A history of contact with a pneumonia case was obtained in 
only one instance, that of an individual with Type I in the sputum. 
This was the only member of the Type I group that developed 
post-operative pneumonia, forming 20 per cent. One with Type 
II developed post-operative pneumonia, Io per cent., seven with 
an Atypical II, 7.7 per cent., nine with Type III, 8.6 per cent., 
twenty-nine with Type IV, 4.9 per cent. There seems to be no 
predominance of the virulent types at any one period of the year. 
Among the Type IV strains, there was great variation in virulence, 
mice succumbing in from eighteen hours to eight days after 
inoculation of sputum, the majority within three days. 

Dochez and Avery® reported finding the pneumococcus in 
58.4 per cent. of the mouths of one hundred and thirteen “normal 


? Olmstead, M. P., Jour. Immunol., 1917, II, 425. 
® Dochez and Avery, Jour. Exp. Med., 1915, XXII, 105. 
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individuals.” The high percentage may be partly accounted for 
by the fact that eleven of these had been or were in contact with 
pneumonia cases of Types I and II. Stillman! reported a series 
of three hundred and ninety-eight “normal individuals,” finding 
pneumococcus in one hundred and seventy-two (43.2 per cent.). 
The specimens examined by us were not, strictly speaking, from 
normal mouths; but inasmuch as these cases were in the hospital 
because of conditions unassociated with respiratory affections, 
it seems quite fair to compare the results with those reported by 
Dochez, Avery and Stillman. Stillman’s figures contain a greater 
proportion of Types I, II and III than do ours, but most of the 
individuals harboring Types I and II were ‘‘contacts.’”’ In our 
series, only one of whom was known to bea “‘contact,” the virulent 
types were relatively uncommon, 73.8 per cent. of the cases 
harboring Type IV pneumococci. There is apparently a con- 
siderable variation in the incidence of pneumococci in the mouths 
of normal individuals at different seasons, in different years and 
in different groups, and among the individuals harboring pneumo- 
cocci considerable variation in the proportion of the four types. 

Summary.—During 1916 and 1917 pneumococci were recovered 
from the mouths of 32.2 per cent. of surgical cases before operation. 
Type I was found in .6 per cent. of the cases harboring pneumo- 
cocci, Type II in 1.2 per cent., an Atypical IJ in 11.2 per cent., 
Type III, in 13 per cent. and Type IV in 73.8 per cent. 


160 (1338) 
Renal action in acute nephritis. 
By Dana W. ATCHLEY (by invitation). 


[From the Coolidge Fellowship and the Medical Clinic, Presbyterian 
Hospital, Columbia University, New York.] 


The clinical discussion of these cases will appear with the func- 
tional results in a later paper. In the series are six acute cases 
and two cases entering the hospital in an acute attack but giving 
a history of previous renal disease. The phenolsulphonphthalein 
excretion, the renal test day, the blood urea, the urea index and 
the chloride index were employed for the functional studies. The 


1 Stillman, E. G., Jour. Exp. Med., 1916, XXIV, 651. 
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renal test day contributed little of value. Nocturnal polyuria 
was constant but quite independent of the kidneys’ ability to 
concentrate. ‘‘Maximal impairment,” according to Mosenthal, 
occurred in two cases, one showing no other abnormalities of 
renal function, and the other with very moderate impairment, 
while a fatal case concentrated to 1.022. The balances of salt 
and nitrogen so frequently included in the performance of this test 
were not done because of the obvious unreliability of a twenty- 
four-hour experiment. Moreover, in view of its great dependence 
upon a factor so variable as the amount of water excreted, sys- 
tematic determinations of the specific gravity over a brief period 
must be very carefully interpreted. Many inconsistent phthalein 
results were found, but in general the value of the test in acute 
nephritis may be summed up by saying that variations above a 
level of 20 to 25 per cent. were rarely of a functional signifi- 
cance coinciding with the rest of the picture. A figure below 20 
per cent. was of more serious import, although one case excreting 
only 15 per cent. recovered completely. 

The blood urea estimations proved the most consistently 
valuable means of determining the severity of the disease in any 
givencase. The highest figure was in the only fatal case, the other 
high figure was undoubtedly the next most severe, while the two 
cases without any evidence of retention made the most rapid 
recoveries. 

If we overlook variations above the normal and consider the 
usual rather than the average results, we have in the urea index 
an expression of the gross renal function that agrees fairly well 
with the impression gleaned from the other data. But I would 
hasten to add that even moderately rigid interpretation of the 
Ambard as a real index of urea function may lead to the greatest 
error. This criticism is based on such observations as the follow- 
ing. At constant levels of blood urea, an increase in the water 
excretion in one case caused a 28 per cent. drop in the index 
(according to McLean’s formula), although the rate of excretion 
(D.) was the same. 


Date. | Volume Urine. Blood Urea. Rate—D. | Index. 
ee ee 
Hebac28 sien ae eee | 1,128 0.38 22.5 | 98 
IY RY es oy eh oor opener eee 2,448 0.37 22.4 70 
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In another case the function was higher when the kidney 
excreted at a rate of 7 gm. than when it excreted 13 gm., with the 
blood concentration unchanged for the two determinations. 


Date. | Blood Urea. Urine Conc. Rate D. Index, 
UNL Te Oe Rs. | 0.29 9.4 7.0 32 
Mulysr op ee eee eae es. 0.28 7 13.4 iy) 


Other facts could be adduced to demonstrate that Ambard’s 
formule are untenable as physiological laws. Whatever clinical 
value is possessed by the index is due to the fact that a patho- 
logical kidney so frequently retains urea and is unable either to 
concentrate normally or to excrete the usual amount of urea—all 
factors tending to decrease renal function as expressed by the index. 

Numerous estimations of McLean’s chloride index were made 
on these cases but in no case was the rate of excretion clearly 
dependent upon the concentration of chlorides in the plasma. 
In general the latter remained fairly constant, as soon as equilib- 
rium was established after diuresis, while the urinary output was 
proportional to the daily intake. With identical plasma chlorides 
the rate of excretion showed the widest variations under different 
dietary regimes. For example, with a constant plasma concen- 
tration, one case excreted at a rate of 0.6 gm. on a salt-poor diet 
and at 13.6 gm. when 4 gm. of salt were added daily to the diet. 
Other cases showed the same picture, a picture difficult to ascribe 
to changes in the course of the diseases. The reaction to a 
single administration of 7 gm. of salt was interesting. There was 
a rise of 0.2 gm. per liter in the plasma concentration with no 
change in the rate of excretion; but forty-eight hours later the 
rate of excretion had increased seven times, although the plasma 
was unchanged. 

I wish to call your attention to a pertinent experiment upon 
a normal individual. Table I is self-explanatory. There is a 
marked increase in the threshold with the assumption of a salt- 
poor diet; in fact, few nephritics show so high a threshold. One 
of the most striking things is the actual increase in plasma con- 
centration coincident with a decrease in urinary salt output. 
This experiment I have been unable to repeat (for lack of time), 
but if confirmed it is sufficient evidence that Ambard’s laws of 
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salt excretion are quite false. Taken with the findings in this 
series, it quite disproves the assumption that the rate of excretion 
is dependent upon the height of the plasma concentration above a 
hypothetical threshold. The evidence here presented seems to 
indicate that we have quite a constant level in the plasma with a 
urinary excretion independent of the blood figure and in general 
dependent upon the amount of salt ingested. This suggestion 
leaves us still in the dark as to the actual renal mechanism, but 
opens several interesting leads that I have not time to discuss. 

Since any so-called threshold determined during a salt-poor 
regime is so entirely misleading, even in the normal, the frequency 
of that regime in the treatment of nephritis makes the clinical 
application of the index rather limited. Much more valuable 
than what the formula expresses are the facts that may be obtained 
from a determination of the plasma chloride concentration together 
with a knowledge of the daily chloride balance. There is a distinct 
tendency to find a higher plasma concentration than normal in 
nephritis and when this elevation occurs I feel that it is significant 
of an impaired salt function. 

As applied to this series, a determination of the blood urea 
gave the best evidence as to urea function, and total function, 
while the plasma chloride, together with the daily chloride balance, 
was the most accurate index of salt function. 


TABLE I. 
Actual ees 
Date. Diet, C D. | Plasma ane feeshe 
NaCl. | Nacl. . 
Apr. 15, 11-1 P. M....| Regular unlimited I5.8 | 10.3 6.10 | 6.02 | 5.70 
diet 
TPM: 7 gm. NaCl — _ _— — _ 
2-4 P.M.... — 17.6 | 14.8 65065) Osk2> 15657, 
4-6 P.M.... — 16.6 | 16.7 O-335\ O.83 Bla SeOk 
ND) a5. (Oona ee SUDA OS Salt-poor diet ee — — — — 
ADEE Oss ctinincice ee Me 5.8 255 6.38=)5-7.7 226222 
ADIs 2Ea isa sso es 3.2 Zak 6.19 | 5.74 | 6.07 
Apre23 cee eee eS 3.5 1.68 | 6.00 | 5.73 | 5.89 
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The application of the Auer-Kleiner morphine test in human 
diabetes. | 


By ALBERT A. EPSTEIN. 
[From the Mt. Sinai Hospital, New York City.] 


Auer-Kleiner! have found that the administration of morphine 
of definite dosage to dogs, in which the pancreas had been injured 
experimentally, caused a very marked rise in the blood sugar, 
lasting several hours. The administration of opium and its deriva- 
tives in the treatment of diabetes mellitus has been a common 
practice for many years. Many noted observers ascribe beneficial 
results to this agent. Even today opiates are commonly used in 
diabetes, particularly in painful conditions, which often com- 
plicate this disease. 

The observations of Auer and Kleiner are therefore of interest 
and importance, not only from the standpoint that the administra- 
tion of morphine to diabetic suspects might (in a very simple 
manner) give a clue as to the existence of the disease, but they 
would throw light also on two other phases; namely, (1) the 
relation of glycosuria to pancreatic disorders; (2) the effect of 
morphine on the course of the hyperglycemia in diabetes. In 
other words, if morphine is capable of superinducing a hyper- 
glycemia in animals with pancreatic injury, the increase of a 
hyperglycemia after the use of morphine in a diabetic individual 
or its development in a diabetic suspect, would indicate, on the 
one hand, that a pancreatic disturbance is present; on the other, 
that the beneficial effects of morphine (as regards pain, etc.) are 
accompanied by undesirable developments. 

I have applied this test in a number of diabetics, both in the 
sugar-free and the glycosuric states, with the object of determining 
whether or not the results obtained in experimental animals occur 
in the human being. The dose of morphine used, given hypo- 
dermically, was %4 of a grain (0.015 g.). This dose is relatively 
small compared to that used by Auer and Kleiner, in their experi- 
ments on dogs; but it is the maximum dose that I felt justified 


1 Auer and Kleiner, Proc. Soc. Exp. Biot. AND MED., XV, I, p. 2, I917. 


90 SCIENTIFIC PROCEEDINGS (90). 


in administering to patients. The other conditions of the test 
were like those observed by Auer and Kleiner. The tests were 
conducted in the following manner: The patients were kept in 
bed, and after a night of rest and fasting were given a cup of black 
coffee early in the morning; no other food was given. At noon a 
specimen of the patient’s blood was taken for blood sugar analysis; 
another at 12.30; a third, at one o’clock; and two others, at hourly 
intervals. This constituted the control day, as no morphine was 
given. At the end of this period, the patient received food. 
On the following day, the tests were made in exactly the same 
order, with the addition that directly after the removal of the 
first specimen of blood, a dose of mrophine was given. The accom- 
panying chart shows the maximum and minimum effects produced 
by the morphine. It is evident that in the case showing the 
maximum change (Example 1) a certain elevation of the blood 
sugar occurs. This elevation, however, is very slight, compared 
to the changes observed by Auer and Kleiner in dogs. The rise 
here observed would not be sufficient to base the conclusion that a 
mobilization of sugar occurred in consequence of the morphine 
administration. In a majority of the cases observed, the change 
in the hyperglycemia was even less marked than this. The other 
case presented (Example 2) shows the course of the hyperglycemia 
before and after the administration of the morphine. In this 
instance, as in many others, the morphine is without any effect 
at all. 

The results of the observations which I present here do not 
in any way militate against the results obtained by Auer and 
Kleiner in their experiments. The discrepancy may be due to a 
difference in the size of the dose (per kilogram body weight) of 
morphine used in the tests made by Auer and Kleiner, and those 
made by me. It is questionable whether the method can have 
the clinical application which was expected, unless one desires to 
exceed the rules of therapeutic usage, in regard to the morphine. 
The effect of the morphine upon all the patients tested was 
pronouncedly narcotic., 

I have intentionally omitted to discuss the question of the 
effect of morphine on the glycosuria because the results were too 
variable to admit of any conclusions. 


DETERMINING MINUTE QUANTITIES OF NITROGEN. gI 


MorPHINE TEST. 
Blood Sugar. 


Per Cent. 
Time. Example I, Example IT. 
Control Day. Test Day. Control Day. Test Day. 

12.00 0.180 0.180 0.156 0.150 
12.30 0.182 0.202 0.132 0.135 

1.00 0.182 0.216 0.135 0.140 

2.00 0.176 0.180 0.135 0.128 

3.00 0.180 0.179 0.138 0.123 

162 (1340) 


A method for determining minute quantities of nitrogen in 
nitrogenous substances. 


By THEODORE KUTTNER (by invitation). 


[From the Department of Physiological Chemistry, Mt. Sinai 
Hospital.| 


When an alkaline mixture containing phenol and NH; or NH2 
groups is oxidized by a hypochlorite, a blue-colored solution results. 
This color is produced in the cold in mixtures of proper concentra- 
tion, while mixtures of more dilute solutions give no color or only 
a very faint blue. Upon heating the mixtures, those containing 
the minutest trace of the above-mentioned groups develop a color, 
while the color of the more concentrated ones deepens considerably 
in intensity. The latter varies in direct proportion to the amount 
of the NH3 and amino acid group present. 

This reaction is made the basis of colorimetric methods for 
the estimation of incoagulable nitrogen, urea and ammonia nitro- 
gen in blood, urine and other biological fluids, and for the estima- 
tion of certain substances containing amino groups such as albu- 
men, arsphenamin (salvarsan), etc. The estimation is carried out 
by comparison with a suitable set of standards or in a colorimeter 
against a known standard. 

In estimating incoagulable nitrogen of the blood, the method 
briefly is as follows: the proteids are precipitated either by the 
addition of 2.5 per cent. trichloracetic acid to 10 times the volume 
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of blood taken or by a method described elsewhere,! 7. e., by 
boiling the desired quantity of blood after the addition to each 
c.c. of blood taken, of 5 c.c. of water, 1 drop of 10 per cent. acetic 
acid and 2 drops of saturated solution of sodium acetate, cooling 
and adding a few drops of 5 per cent. colloidal iron and water up 
to 10 c.c. In either case after filtering, 1 c.c. of water-clear 
filtrate equivalent to 0.1 c.c. of blood is treated in a micro-Kjeldahl. 
After the reaction is completed, it is neutralized and water is 
added up to 5 c.c. The color reaction can then be produced 
directly in the tube after the addition of the reagents as follows: 

1. Add 1 c.c. of phenolate soda solution. (40 gm. phenol, 
50 c.c. of 40 per cent. NaOH solution, water up to 100 c.c. mixed 
in the cold.) 

2. Add 1 c.c. of 2 per cent. hypochlorite soda solution. Mix 
well after addition of each reagent and add simultaneously to a 
. known standard or to each of a set of standards containing 5 c.c. 
of water with 0.01 mgm., 0.02 mgm., 0.03 mgm., etc., of ammonia 
nitrogen and place simultaneously with the unknown in boiling 
water for five minutes. They are then allowed to cool, poured 
into a graduate, made up to 10 c.c. with water and the unknown 
compared with the known standard or standards. 

In case of ammonia the test is sensitive enough to detect and 
estimate I part of ammonia nitrogen in a dilution of about 
10,000,000. 

Details of the various methods will be published in the Journal 
of Biological Chemistry. 


163 (1341) 
Asynchronism of the respiratory movements in lobar pneumonia. 


By WARREN COLEMAN. 


[From the Department of Medicine, University and Bellevue Hospital 
Medical College.| 


Asynchronism of the respiratory movements occurs in many 
severe cases of lobar pneumonia. The phenomenon was first 
observed by the author some twenty years ago. A careful search 


1 Proc. of A. A. A. S., Dec., 1916, Theodore Kuttner, ‘‘A Modification of Folin’s 
Method for the Estimation of Creatinin in Blood.” 
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of the literature has yielded only two references to the phe- 
nomenon, one by Grocco in 1904, the other by Grocco’s pupil, 
Frugoni, in 1910. 

The phenomenon consists in the separation of the contractions 
of the diaphragm and intercostal muscles by a definite, though 
variable, time-interval. As far as has been observed, the move- 
ment of the abdomen precedes that of the thorax. In well- 
developed types of the phenomenon the abdominal wall may 
have reached the expiratory phase before the intercostal muscles 
begin to contract. In other instances, the lower intercostal 
muscles take up the movement of. the abdomen and the con- 
traction spreads as a wave over the thorax. 

Asynchronism of the respiratory movements has so far been 
observed only in lobar pneumonia. It possesses grave prognostic 
significance. Nearly all patients who develop it die. Usually it 
appears late in the disease. Though generally associated with 
other indications of severity, it may give the first intimation that 
the disease is likely to be fatal. 


164 (1342) 
A skin reaction to pneumotoxin. 
CHARLES WEISS and JoHN A. KOLMER. 


[From the McManes Laboratory of Experimental Pathology, Uni- 
versity of Pennsylvania.] 


The work reported is a part of the studies on the properties 
of pneumotoxin and its probable réle in the pathology of lobar 
pneumonia. Previous investigators (Clough, Weil, Steinfield and 
Kolmer) working with dried, autolyzed or heat-killed pneumococci 
failed to elicit any constant, specific reaction in cases of lobar 
pneumonia. The present authors used the endocellular hemolytic 
toxin of the pneumococcus freshly prepared for each test by 
dissolving the washed living organisms (Type I) in solutions of 
sodium choleate. Guinea pigs previously sensitized with sub- 
lethal doses of pneumotoxin or with the serum or lung exudate of 
dogs suffering from experimental lobar pneumonia, reacted to the 
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intracutaneous injection of 0.1 c.c. of the toxin by a local erythema 
and hemorrhagic edema in the subcutaneous tissue overlying the 
muscle. The skin reaction to heat-killed pneumococci was nega- 
tive in most of these animals and when positive, was of a suppura- 
tive type, marked by less edema and more leucocytosis. Control 
animals gave uniformly negative results. 

Among human adult casés of lobar pneumonia the reaction 
(which was characterized by a local edema and erythema) was 
elicited as early as the fifth and as late as the thirteenth day of the 
disease (two days before and six days after the crisis, respectively). 
In children it was demonstrable about the same time, but was 
negative immediately or one or two days after the crisis. Patients 
recovering by lysis reacted as late as the thirty-second day. 
In general, the test was positive in all active cases, that is, through- 
out the toxemia. Cases earlier than the fifth day of the disease 
were not available. Control patients, suffering with broncho- 
pneumonia or with acute or chronic infections not of pneumococcic 
origin, as well as healthy adults and children did not react. 

The reaction is regarded as similar to the tuberculin reaction 
and is indicative of a state of allergy to pneumotoxin. Sensitiza- 
tion to the toxin presumably takes place with its liberation (by 
the action of normal body enzymes upon pneumococci normally 
localized in the lung alveoli) at the time of the prolonged chilling 
due to exposure. Failure to elicit the reaction during convales- 
cence indicates the establishment of a temporary immunity or 
the disappearance of excess of toxin. This skin test does not seem 
to be of value as a method of serological type diagnosis but may 
aid in differential diagnosis between appendicitis or tuberculosis 
and pneumonia (especially in children). It is also of interest 
because of its bearing on the mechanism of the crisis. 
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165 (1343) 
The urea content of the blood. 
By Lupwic Kast and Emma L. WARDELL. 


[From the Department of Medicine and the Laboratory of Patho- 
logical Chemistry, New York Post-Graduate Medical School 
and Hospital.| 


Although the retention of urea nitrogen in the blood is now 
generally regarded as a reliable diagnostic sign of faulty kidney 
function, there still remains a disturbing degree of confusion as 
to what should be considered the normal and what a pathological 
urea content of the blood. Repeated observations of Folin and 
Denis, and those of our own laboratory, seem to prove conclusively 
that in normal adults the concentration of urea nitrogen is from 
12 to 15 mg. per 100 c.c. of blood. A study of the records of 
routine blood analyses of hospital patients,on the other hand, 
shows that many individuals without symptoms of kidney lesion 
have a urea nitrogen of more than 15 mg. per 100 c.c. of blood, 
Of a series of 244 cases, extending over a period of 5 months, 206, 
or 84 per cent., had a urea nitrogen concentration of not more 
than 20 mg. per 100 c.c. Of these 206 cases, 83, or 40 per cent., 
showed some indications of kidney lesion, while of the remaining 
38 cases in which the urea nitrogen was more than 20 mg., 29, or 
76 per cent., showed other renal symptoms. Throughout the 
series the higher blood urea was closely paralleled by the greater 
- degree of kidney lesion, as indicated by presence of casts or albumin 
in the urine, high blood pressure, high blood sugar and creatinine 
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or low phthalein output. From these observations we conclude 
that 20 mg. per 100 c.c. may be taken as upper normal limit of 
urea nitrogen in the blood of hospital patients. 


166 (1344) 
Production of transplantable growth. 
By RHODA ERDMANN. 
[From the Osborn Zoélogical Laboratory, Yale University.] 


After analyzing the known numerous theories on the origin 
of abnormal growth and especially of malignant growth, which 
have been devised either with or without reference to facts, it seems 
possible to concentrate the apparently necessary postulates for the 
successful origin of abnormal growth to the following conditions 
which cover all important theories on this subject. The presence 
of a cell group in an indifferent stage of growth, the dissociation of 
this cell group from its surrounding and its change from the 
indifferent stage of growth to a stage of proliferation, the in- 
flammation of the connective tissue, neighboring this cell group, 
and a changed metabolism of the cells, in which this cell penetrates 
and which it destroys. Supposed these conditions are true to 
actual facts it must be possible to produce experimentally these 
factors either in various sequence or all at once and observe results. 

I. Embryonic tissue of the chicken heart, after twelve days’ 
incubation, was cultivated in a plasma medium for three days, 
and three I mm. square pieces implanted subcutaneously into a 
chicken. The implants produced after ten days small protuber- 
ances. Sections show cyst formation, caused by the isolation of 
the epidermis above the implants and inflammatory proliferation 
of the connective tissue of the host. Cyst formation, destruction 
of the feather follicles and accessory apparatus of the feather after 
previous isolation of the feather-forming complexes are visible. 
The implanted embryonic heart-muscle tissue which is surrounded 
by lymphocytes and newly formed connective tissue cells shows no 
considerable development. Protuberances produced in the same 
manner disappear after three weeks, as was to be expected. 


PRODUCTION OF TRANSPLANTABLE GROWTH. 97 


II. The size of such a growth can be enlarged by a few 
injections of a growth-promoting substance, i. e., tetheline, into the 
protuberance itself. The growth treated with tetheline is three 
times as big as its untreated neighbor. Sections show the implant, 
bordering on the unchanged skin, closely connected with it by 
newly formed tissue. The embryonic heart-muscle tissue par- 
ticles are visible after 10 days. Newly formed connective tissue 
penetrates into the subcutaneous connective tissue of the host. 
The implant is vascularized by the blood vessels of the chicken. 
In the skin above the implant, the previously described disarrange- 
ment of the epidermal parts and the feather follicles has also taken 
place. But though these growths often reach the size of a hazel- 
nut, they are finally resorbed. 

III. The diet of the host, in which the prepared tissue particle 
was going to be implanted, was now changed from mixed diet to 
a vitamine-restricted diet. Chickens were fed with corn gluten 
meal and the same implantation performed. Breasts of chickens 
of the same age, but fed on different diet, showed a marked dif- 
ference in the development of the breast muscles which are nearly 
atrophied in chickens on vitamine-restricted diet. Protuberances 
appeared after implantation in the same manner, as in birds fed 
with mixed food. After twenty-four days half of a protuberance 
was extracted and sectioned. The destruction processes in the skin 
are nearly finished, all feather follicles are destroyed, and it could 
be seen during the extraction that the tissue of the growth had 
penetrated into the underlying tissue of the host. The remaining 
half of the protuberance gradually disappeared and in its stead 
a tumor-like growth appeared. It was partially extracted 
eight weeks after the original implantation, the chicken dying 
three days after this operation. Horizontal and transverse sec- 
tions show the penetration of fibrous connective tissue into the 
striped muscles, their compression and destruction, together with 
compressed blood vessels and blood sinuses. Where these pro- 
cesses are finished muscular tissue and fibrous connective tissue 
of surprising structure appear. The hard tumor shows macro- 
scopically deep pockets in which we see the destroyed blood 
vessels and muscles; they seem to be filled with brown detritus. 
Part of this original growth could be successfully grafted on 
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chickens on vitamine-restricted diet. The fourth generation after 
thirteen days’ growth from February 12 to 25, 1918, showed the 
character of the original growth, especially the capacity to pene- 
trate into the underlying tissues and to destroy them. 

I will not omit to point out that the growth described here 
did not show bacterial contamination. The possible objection, 
that this growth which is very similar to those described by Rous,! 
1910, a and b, and Rous and Lange,” 1913 (compare 1910,, Fig. 5, 
1910p, Figs. 2 and 3, and 1913, Fig. 7) might be a “spontaneous 
growth,” I will refute immediately by saying that the repetition 
of this series of experiments on a larger scale was successful. 
Only in two of twelve chickens, which had received (1) implanta- 
tion of heart tissue, (2) tetheline injections into the implant, (3) 
vitamine-restricted diet, growths were produced, the other ten, 
in which one or two different factors are lacking, showed no pro- 
tuberance formation. 

The produced growth, the genesis of which I have outlined, 
seems to be a connective tissue growth. It is infiltrable, destruc- 
tive and transplantable. Further cytological investigation, espe- 
cially the solution of the question, whether the implanted embry- 
onic tissue cells are really forming by their descendants part of the 
growth, will be necessary to name this transplantable growth 
correctly. 

A detailed description of this growth and two others, together 
with their descendants, will appear later. 


167 (1345) 
Immunization of monkeys against poliomyelitis. 
By H. L. ABRAMSON (by invitation). | 
[From the Bureau of Laboratories Dept. of Health, N. Y. C.] 


This work represents efforts made toward developing a prac- 
ticable method of immunization against acute poliomyelitis. 
Highly potent monkey polio virus is attenuated by heat in two 
ways. In one case § c.c. of brain and cords in 10 per cent. saline 


1 Rous, Jour. Exp. Medicine, 1910, p. 285 and p. 397. 
? Rous and Lange, ibidem, 1913, p. 651. 
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suspension from monkey poliomyelitis is subjected to 55° C. for 
one half hour and injected subcutaneously into monkeys on ten 
successive days. This represents the use of killed virus. In the 
other method the to per cent. emulsion is subjected to graded 
attenuation as follows: heated to 55° C. for one half hour on first 
two days; to 45° C. on third day; to 37° C. on fourth day and on 
the fifth day the material is injected unheated. 

On the 20th day after the series of subcutaneous injections 
are completed, the treated animals are bled from the heart in order 
to test for the presence of neutralizing substances in the blood. 
On the following day the treated animals were tested by subjecting 
them to three to five intracerebral lethal doses of highly potent 
monkey virus. The sera of the treated animals were placed in 
contact with equal part of 5 per cent. emulsion of monkey virus 
at 37° C. for two hours and then in ice box over night. On the 
day of intracerebral test for treated animals, the serum virus 
mixtures were inoculated intracerebrally into normal monkeys. 
The same virus emulsion was used in the test inoculations and 
serum virus mixtures. 

The results with killed virus injection method were not so 
good as with that of graded attenuation. In the former method 
only 3 animals were used. Of these two succumbed to test 
inoculations with the usual incubation and the third presented a 
delayed incubation of 12 days, but recovered with residual 
paralyses of both arms and legs. The serum of one of these com- 
pletely neutralized virus; in another the incubation was prolonged 
to 18 days but animal recovered and now presents residual 
paralysis of legs; in the third the incubation was prolonged to 10 
days and animal died. The incubation periods of two normal 
controls were 5 and 6 days respectively. 

Of eleven animals subjected to injections by the graded 
attenuation method, none showed any ill effects from the treat- 
ment itself. Five out of eight subjected to the intracerebral test 
injection of from 3 to 6 lethal doses resisted successfully. Sera of 
all the animals tested demonstrated the presence of neutralizing 
substances. Three completely neutralized 5 per cent. emulsion 
of highly potent virus in proportion of 1:1. Four others delayed 
the four- and five-day incubation periods of normal controls to 
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from 10 to 25 days. To indicate potency of test virus two animals 
that had recovered from previous experimental infection and which 
presented residual paralyses succumbed as readily as the normal 
controls to the intracerebral injection of only three times the dose 
used to test the treated animals. Animals that have recovered 
from experimental infections have been found to be highly re- 
sistant to reinfection. 

The latter method requires only a short time; the material 
is easily produced and gives a considerable degree of immunity. 
The test method is far more severe than that to which persons 
are subjected in the natural infection inasmuch as in this artificial 
test the defensive forces in the blood stream are circumvented, 
whereas in the natural infection the infective material would first 
come in contact with the neutralizing substances present in the 
blood stream before it could gain entrance to the central nervous 
system. The natural infection is far less severe than the experi- 
mental disease in which we may have a mortality of about 99 
per cent. 


168 (1346) 
Persistence of immunity following toxin-antitoxin injections. 
By WILLIAM H. PARK. 
[From the Bureau of Laboratories Dept. of Health, N. Y. C.] 


During the past years, we have immunized a series of guinea 
pigs and a series of horses and a series of children with diphtheria 
toxin-antitoxin mixtures. The duration of the immunity presents 
certain points of great interest. So far as our observation goes, 
guinea pigs are never naturally immune; horses in the very great 
majority of cases are immune; adults and infants under 6 months 
are immune to 80 per cent., while very young children are non- 
immune to about 60 per cent. We find, in the guinea pig, that 
active immunity lasts for about nine months. In horses, we find 
the increased immunity, due to the injections, lasts from nine 
months to twelve months, at which time the horses return to their 
original amounts of natural antitoxic immunity. 

In testing human beings from month to month, it was a matter 
of great interest to find whether the infants and children who be- 
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come immune, due to the injections, would, like the guinea pigs, 
lose their immunity in about nine months or whether the active 
immunity would be replaced by natural immunity just as in the 
majority of infants the stage of lack of immunity is followed by 
antitoxic immunity. We have found, in infants, two years after 
successful immunization that the great majority have remained 
immune, not over 6 per cent. losing their immunity. We havea 
right, therefore, to hope that the stimulated immunity has been 
replaced in the very great majority by a natural immunity and 
that this will hold for life. The facts that the protection lasts 
and that the injections are harmless make the active immuniza- 
tion of infants appear to be a practical measure of eliminating 
diphtheria. 


169 (1347) 


The composition of dried vegetables with special reference to 
their nitrogen and calcium content. 
By MaovricE H. GIvens.! 


[From The Sheffield Laboratory of Physiological Chemistry, Yale 
University, New Haven.]| 


Some of the common vegetables have been dried on steam- 
heated radiators at 65° C. to 70° C. The loss of water by this 
method of drying has been found to correspond to the water 
content of these materials as determined by Atwater and Bryant. 
Detailed analyses of these will soon be published. 

Such dried green vegetables as swiss chard, beet tops, and 
celery have a high content of inorganic constituents, particularly 
calcium. Their content in mineral components decidedly pre- 
ponderates over that of such plant products as carrots, cabbage, 
sweet potatoes, and potatoes. Attention is called to the possible 
loss of mineral constituents in preparing vegetables for drying when 
they are first cooked in water which is discarded. 


1 Seessel Research Fellow in Physiological Chemistry, Yale University. 
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170 (1348) 
Observations on the production of experimental scurvy in the 
guinea pig. 
By BARNETT COHEN (by invitation). 


[From the Public Health Laboratory, Medical School, Yale University, 
New Haven, Conn.] 

The customary method of producing experimental scurvy in 
the guinea pig with a monotonous cereal diet is open to several 
points of criticism. The protein may be inadequate, inorganic 
salts deficient and the physical texture unsatisfactory. Our work 
led to a search for some good food material capable of dietary 
analysis; and through the results obtained by Osborne and Mendel! 
and others the soy bean seemed most suitable. Its protein is 
adequate for maintenance and growth (of the rat) and the only 
inorganic constituents deficient are Na, Ca and Cl. We used 
soy bean flour autoclaved at 15 pounds for 30 minutes. To it 
was added Ca lactate and NaCl. Dried brewer’s yeast and fresh 
raw Jersey milk supplied the two recognized dietary accessories 
(vitamines). Young guinea pigs on this diet gain in weight 
faster than on the usual cabbage-carrots and oats ration. After 
10 days, while still gaining in weight they develop swelling of the 
joints and general tenderness—symptoms considered indicative of 
experimental scurvy. Later occurs loss in weight followed by 
death. Stools were frequent and pasty; toward the end diarrheal. 
A marked polyuria was present from the beginning of the diet. 
Addition of over 7 per cent. cellulose as roughage did not change 
the result. Orange juice, 5 c.c. daily, or fresh cabbage prevented 
and cured these symptoms promptly with increase in weight. 


171 (1349) 
Further experiments with thyroidectomy in Amphibia. 
By E. R. Hoskins and M. M. Hoskins. 
[From the Department of Anatomy, University and Bellevue Hospital 
Medical College.| 
The thyroid gland anlage was removed from a large number 
of Rana sylvatica larve 6 to 8 mm. in length. From the time 


1 Osborne, T. B., and Mendel, L. B., 1917, Jour. Biol. Chem., 32, 369. 
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the larve averaged 18 mm. in length (225 experimental and 182 
control animals) the experimental larve grew more rapidly than 
the controls, and most of them became ultimately much larger 
than the controls, the largest being 72 mm. in length as against 
50 mm. for the controls. Thirty thyroidless animals failed to 
metamorphose and in twelve others the thyroid regenerated, per- 
mitting metamorphosis at the normal time. The rest of the 
experimental larve were killed or died before this time. Six of 
the thyroidless larve are still alive, nine months after the normal 
time of metamorphosis. They practically ceased growing six 
months ago. 

In the absence of the thyroid the secretory (anterior) portion 
of the hypophysis underwent physiological hypertrophy to com- 
pensate for the loss of the thyroid, as both normally are concerned 
with metabolism, although not in an exactly similar way. This 
hypertrophy probably accounts for the gigantism and infantilism 
(retention of the larval form) of the thyroidless larve. Normally, 
synapsis begins in the testis after metamorphosis, and in the ovary 
a short time before metamorphosis. In our experimental animals 
so far examined, synapsis in the testis was practically completed 
at the time of metamorphosis of the controls and differentiation of 
the ovary also was hastened greatly. The hypertrophy of the 
hypophysis probably accounts for this sexual precocity. The 
growth in size of the gonads continues with that of the other parts 
of the body and is independent of the changes normally occurring in 
metamorphosis. Both processes, however, depend upon the general 
metabolism. Failure of metamorphosis is due to abnormal meta- 
bolism, brought about, either by loss of normal thyroid secreton 
or by abnormal secretion of the hypophysis which is affected by re- 
moval of the thyroid. Both causes may be involved, and also, the 
secretion of still other glands may be changed after loss of thyroid 
function. Failure of metamorphosis may depend directly upon 
an abnormal calcium metabolism with which the thyroid is believed 
to be concerned, since the initiation of metamorphosis is probably 
brought about by growth of the skeleton. The condition in 
thyroidless larve may be neotony, as Allen has called it. The 
hypophysis of axolotls should be investigated to see if it is the 
cause of failure of metamorphosis in these animals. In the obser- 
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vations so far made, the hypophysis of the female is much larger 
than that of the male, both in our thyroidless and control animals. 
If this point is established by further study, it may account for 
the fact that the ovary differentiates earlier than the testis. 

In one of our experimental animals, the thyroid regenerated, 
and then hypertrophied. The animal underwent metamorphosis 
a month before the normal time, and at a size about one third 
normal. Its ovaries were in a stage of differentiation, much 
further advanced than normal. Its hypophysis could not be 
studied on account of poor fixation. 

The various other organs and ductless glands of the thyroidless 
animals are being studied at this time. In general they are 
all larger than normal, but we have not yet determined whether 
there is present true hypertrophy or whether the size is merely 
proportional to the size of the larve which are larger than normal. 


172 (1350) 
Generalized analgesia in cats after exposure to a war gas 
(CH3)2SO.. 


By JoHN AUER. 


[From the Department of Physiology and Pharmacology of the 
Rockefeller Institute.] 


Procedure.—Cats were subjected to the action of dimethyl 
sulphate fumes in a concentration of 4.5 to 10,000 of air for one 
hour. The dimethyl sulphate, which is a liquid at ordinary tem- 
peratures with a specific gravity of 1.32 and a boiling point of 
188° C., was vaporized by an electric hot plate in the gas chamber. 
An electric fan in the gas chamber kept the available fumes 
mixed with the air. The temperature of the gas chamber was 
maintained between 25-30° C. 

With this strength of gas the cats usually succumbed in 30-60 
hours. 

In cats which are gassed as described above a strong generalized 
analgesia is observed within a few hours after exposure to the 
dimethyl sulphate fumes, and reaches a high degree within twenty- 
four hours. If the animal survives, the analgesia may still be 
well marked six months afterwards. 
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In such animals severe operations may be performed without 
any anesthetic and without eliciting any or only slight indications 
of pain. Thus, for example, the femoral artery may be dissected 
free, tracheotomy performed, the vagosympathetic trunk exposed 
in the neck, the tibialis anticus muscle dissected free, the periton- 
eum opened and the parietal walls rubbed by an inserted finger, 
or gentle traction exerted upon the gut, without causing any or 
at most only slight signs of pain. Severe compression of the tail, 
toe pads, nasal septum, lip, ears, cause no sign of pain, though the 
tail is twitched aside, the foot withdrawn, the head turned away 
or the ears flattened against the head when the pressure stimulus 
is stopped. 

The loss of pain perception was, however, not complete in 
any animal: blunt dissection of a mixed nerve which stretched it 
or electrical stimulation of the sensory nerve, always caused more 
or less restlessness of the animal, but never to the degree which is 
obtained by the same manipulation in a partially anesthetized cat. 

There is therefore not only an outspoken depression of the 
peripheral apparatus for pain perception, but the higher centers 
show also a definite though less marked involvement. 

It must be emphasized that the analgesia described above does 
not depend upon a low general state. There may be a profound 
general analgesia while the animal is in an excellent general condi- 
tion; thus in an instance with most pronounced analgesia the 
blood-pressure was 118 mm., pulse 150, respiration 35 per minute; 
the tongue and mucous membranes showed a good red color, and 
the rectal temperature was 37.3° C. 

While investigating this analgesic property of dimethyl sul- 
phate gas, Naiding published observations in the Russky Vrach 
(May 6, 13, 20, 1917, XVI) recording the production of local or 
generalized skin analgesias in soldiers gassed with chlorine and 
phosgene. Naiding appears to have tested skin sensibility only 
and does not mention that severe cutting operations can be carried 
out without pain. In experiments which are at present being 
carried out with another exceedingly toxic war gas the same re- 
markable analgesia is produced. Analgesia may thus be produced 
by at least three widely different war gases and may perhaps be 
a property of most gases usable for military purposes. 
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This property, common at least to some war gases, could be 
utilized practically in gassed soldiers who are also wounded and 
require surgical intervention. It is very likely that they would 
need little if any anesthetic. The gassed soldiers would thus be 
spared another danger and a valuable drug would not be needlessly 
expended. 


173 (1351) 
Localized pulmonary edema in cats after the inhalation of a war 
gas (CH3)2SOx.. 


By JouHNn AUER. 


[From the Department of Physiology and Pharmacology of the 
Rockefeller Institute.] 


In a number of cats which died or were killed 27-50 hours 
after gassing with (CH3)eSOu,, as described in the previous note, 
a localized pulmonary edema was observed on autopsy. The 
edema rarely involved the whole lung, but only a certain lobe or 
portions of a lobe showed a striking degree of pulmonary edema. 
The lobe involved was most frequently an upper or a middle lobe, 
but the lower lobes were by no means exempt. The best example 
of edema of a portion of a lobe was noted in the right middle lobe, 
where a section near the hilus showed extreme pulmonary edema, 
while the rest of the lobe was only moderately edematous. It 
was by no means infrequent to find one lobe fairly saturated with 
fluid while the rest of the entire lung tissue was practically free 
from fluid. Hemorrhages and pulmonary congestion, it should 
be noted, are not prominent features of the autopsy picture of the 
lungs after gassing with (CH3)2SO,. 

The causation of this localized pulmonary edema obviously 
must be due to some mechanism which affects the lung chiefly 
at the site involved; it cannot involve the whole lung to the same 
degree, for then the whole lung would have to be equally edema- 
tous. This locally acting mechanism is apparently the combina- 
tion of a partial or complete stenosis of a bronchus or bronchiole 
with inspiratory dyspnea. These conditions are realized in cats 
gassed with dimethyl sulphate, for a marked inflammation of the 
respiratory passages with pseudo-diphtheritic membrane formation 
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occurs, and inspiratory dyspnea is always present to a greater or 
less degree. 

Under these conditions therefore each alveolus which is in 
connection with a stenosed bronchus or bronchiole will act like 
a miniature dry cup during inspiration, because the pressure in 
these alveoli will decrease as the intrathoracic pressure decreases 
during each inspiration, for little or no air enters through the 
stenosed air passage. Therefore during each inspiration, which 
is slow, labored and prolonged in the gassed cat, the capillaries 
of the alveolar walls are subjected to an aspirating action which 
facilitates or initiates the passage of a transudate into the alveolar 
spaces. The production of this transudate is probably also aided 
by a local damage of the alveolar epithelium which the war gas 
produces. 

It is thus seen that the fundamental conditions which appar- 
ently cause the local pulmonary edema of dimethyl] sulphate are 
the same which are also operative in adrenalin pulmonary edema, 
as Gates and I have described elsewhere.! 

Practically these observations may be of some value. In 
gassed soldiers all inspiratory dyspnea should be ameliorated as 
much as possible, by tracheotomy and artificial respiration if 
necessary. At another time I hope to report concerning the 
marked beneficial action of tracheotomy in fulminant cases of 
pulmonary edema produced by a different type of war gas. 


174 (1352) 
On the electrical resistance and permeability of tumor tissues. 
(Preliminary communication.) 
By G. H. A. CLOWEs. 
[From the Gratwick Laboratory, Buffalo, N. Y.] 


Preliminary determinations of the electrical conductivity of 
primary breast carcinomas in mice (supplied by Mr. Millard C. 
Marsh) indicate that cancer tissues are more permeable to ions 
than are normal tissues and that the permeability bears a definite 
relation to the speed of growth, rapidly growing tumors exhibiting 


1 Jour. Exp. Med., 1917, XXVI, p. 215. 
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a lower resistance than slowly growing tumors. Similar deter- 
minations on plant galls (supplied by Dr. Irvin F. Smith) indicate 
that plant tumor tissues are uniformly more permeable than 
normal plant tissues, the tumor tissues frequently exhibiting, 
under reasonably comparable conditions, a conductivity more 
than twice that of normal tissues. The observations of McClen- 
don, Gray, etc., that sea urchins’ eggs exhibit an increased con- 
ductivity during the first stages of development harmonize with 
the above observations on cancer tissue and lend support to the 
conclusion previously reached by the writer, as a result of chemical 
analysis of mouse tumors and blood reactions exhibited in cancer 
and pregnancy, that both normal and pathological proliferative 
processes depend upon an increased permeability of the protoplas- 
mic film to water and water-borne food stuffs. 

An attempt will be made in the next paper to indicate briefly 
by means of a physical model, the mechanism whereby changes 
in protoplasmic permeability may be induced by changes in chem- 
ical and physical environment and in a subsequent paper to apply 
the principles involved to cancer. 


175 (1353) 


On the action exerted by antagonistic electrolytes on the elec- 
trical resistance and permeability of emulsion membranes. 


(Preliminary note.) 
By G. H. A. CLowEs. 
[From the Gratwick Laboratory, Buffalo, N. Y.] 


Artificial emulsion membranes suitable for electrical conduc- 
tivity and permeability experiments may be prepared by inter- 
posing layers of filter paper saturated with an emulsion of oil in 
soap between supporting sections of rubber tubing in a glass U-tube 
of the type commonly employed for electrical conductivity deter- 
minations. A thicker layer or film of emulsion is generally pref- 
erable and may be prepared by introducing into the U-tube a 
section of rubber tubing of any desired length which is then filled 
with emulsion. Retaining layers of filter paper above and below 
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are held in position by additional supporting sections of tightly 
fitting rubber tubing. Emulsion membranes of this type when 
exposed to the influence of various antagonistic electrolytes 
exhibit variations in electrical conductivity and permeability 
corresponding almost exactly with those observed by Osterhout in 
the case of laminaria under similar working conditions. For 
example, .52 M NaCl causes a rapid rise in the conductivity of a 
saturated filter-paper membrane until the level of the environing 
solution is almost reached, while .278 M CaCl, causes first a con- 
siderable fall in conductivity which is followed subsequently by a 
rise to approximately the same level as in the case of NaCl. The 
most remarkable paralleling of Osterhout’s results may be obtained 
by exposing emulsion layers or films to brief alternating treat- 
ments with NaCl and CaClz. Asin the case of laminaria, alter- 
nating variations in conductivity within comparatively wide 
limits may be obtained without any apparent injury to the mem- 
brane which may subsequently be returned to sea-water or a 
balanced solution of NaCl and CaCl, and exposed to a similar 
treatment the next day. However, just asin the case of laminaria, 
too prolonged an exposure to either NaCl or CaCl, may cause 
changes in electrical conductivity and permeability beyond the 
critical point at which recovery is still possible and the mem- 
branes subsequently exhibit extremely erratic results or fail en- 
tirely to respond to treatment. That electrical conductivity 
experiments on membranes of this type or living tissues afford an 
index of their permeability to water and water-borne substances 
was demonstrated by paralleling the above experiments in the 
following manner: Layers of emulsion supported between filter 
paper and rubber tubing were introduced into a series of long glass 
tubes and the speed with which distilled water, sea-water and 
solutions of NaCl and CaCl, and a balanced mixture of NaCl 
and CaCl, flowed through the membrane was determined by 
measuring the fall of the fluid in each tube at given time intervals. 
The distilled water, sea-water and suitably balanced mixtures of 
NaCl and CaCl, flowed through the membranes at approximately 
equal speed while NaCl flowed through the membrane at a vastly 
greater speed and CaCl, at a somewhat reduced speed. The 
relative speeds of flow of various solutions were found to correspond 
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to an extraordinary degree with data previously accumulated by 
the writer by means of the capillary pipette drop method regarding 
the influence exerted by NaCl, CaCl, etc., on soap films and 
surface tension. These conductivity and filtration experiments 
taken in conjunction with the recently published filtration experi- 
ments of Hirschfelder and the writer’s previous experiments with 
soap films and emulsions lend strong support to the contention 
previously advanced by the writer that variations in the permea- 
bility of the protoplasmic membrane are attributable to the action 
of electrolytes and metabolic products on delicately balanced inter- 
facial soap films and emulsion systems and that proteins may play 
no part in the valve-like mechanism controlling permeability other 
than to afford a supporting filamentous or mesh-like structure. 

Further support of this point of view is found in the fact that 
when blood plasma is clotted by the addition of CaCle no con- 
siderable change in electrical resistance is noted while in the trans- 
formation of an emulsion of oil in water into one of water in oil 
by shaking with CaCl, the resistance suddenly rises to an enor- 
mous extent at the critical point at which oil becomes the con- 
tinuous or external phase. 

It is obvious, therefore, that while the clot or jelly formed from 
fibrinogen is almost as freely permeable to water as the original 
plasma, the emulsion under similar conditions has been converted 
from a system which is freely permeable to one which is absolutely 
impermeable to water. Any intermediate degree of permeability 
is theoretically obtainable, providing the working conditions are 
sufficiently delicate. Since the main factor involved is that of 
surface tension, a finely dispersed emulsion structure contained 
in the capillary spaces of a jelly or its filter paper analogue would 
obviously respond with far greater delicacy to those substances 
which promote or inhibit permeability than would an emulsion 
in gross form. Since the whole question resolves itself, apparently, 
into one of the state of dispersion of soaps it is obvious that the dis- 
persing effects exerted by NaCl on soap films and the consequent 
considerable lowering of the surface tension of the water phase and 
promotion of the permeability of the emulsion which have 
already been demonstrated in previous communications by means 
of the capillary pipette and other methods would be even more 
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pronounced in capillary spaces. Conversely calcium chloride, 
which causes an aggregating effect on soap films raises surface 
tension and tends to diminish the permeability of emulsion sys- 
tems to water, would tend to diminish the permeability of the 
structure as a whole to an even greater extent when functioning 
in capillary spaces. 

The above data correlates admirably with the well-known fact 
that alkalis, salts of sodium, potassium, etc., promote the per- 
meability of tissues while salts of calcium, magnesium, and other 
di- and trivalent cations exert the reverse effect. Also with the 
observations of Beebe and the writer regarding the high K content 
and low Ca content of rapidly growing tumors and the low content 
of K and high Ca content of slow-growing or stationary tumors. 

The experimental data on which this paper is based together 
with a full development of the theoretical aspect of the case from 
the standpoint of surface tension and tissue permeability will 
shortly be published. 


176 (1354) 
The relationship of the leucocyte count and bone-marrow 
changes in acute lobar pneumonia. 


By RoBERT A. LAMBERT and S. S. SAMUELS. 


[From the Pathological Laboratory of the Presbyterian Hospital, 
New York City.] 


It is well recognized that the leucocyte count in lobar pneu- 
monia may vary within wide limits. The majority of the cases 
which end fatally show either a very high or relatively low count, 
while those with favorable outcome most often have counts be- 
tween these extremes. 

For the low leucocyte count, at least two explanations have 
been suggested: (1) the bone marrow fails to react, either as the 
result of some previous injury (chronic alcoholism, for example), 
or on account of a paralysis of the blood-forming elements from 
overstimulation by the pneumococcus infection itself; (2) a rapid 
spread of the pneumonic process takes the leucocytes out of the 
blood faster than they are thrown into the circulation from the 
bone-marrow, therefore, the number of circulating leucocytes may 
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be normal or slightly increased, even though the output of the 
bone-marrow factory may be far above normal. Still another 
possibility must be conceived, namely, that leucocytes may be 
formed in some other organ than the bone marrow, for example, 
the spleen. Dr. F. A. Evans, working in our laboratory, pointed 
out several years ago that the gray, acute splenic tumor of lobar 
pneumonia contained large numbers of cells of the myeloid series, 
as indicated by the oxydase reaction, and suggested that the spleen 
might be the source of certain of the cells of the pneumonic exudate. 

In the present study, an attempt has been made to correlate 
the bone-marrow changes and the blood picture in twenty fatal 
cases of lobar pneumonia, which have come to autopsy. In nearly 
all of the cases, several leucocyte counts were made. In the 
majority, there was a record of a count on the last day of the 
patient’s life. Specimens of bone marrow were taken from the 
upper third of the femur in all cases, and paraffin sections studied 
after hematoxylin-eosin and Giemsa stain. The result of the 
study may be summarized as follows: 

A close parallelism in the leucocyte count and the degree of 
hyperplasia of the marrow was found in only about half of the 
cases. A few showed a relatively inactive or aplastic marrow, 
with a leucocyte count well above normal. On the other hand, 
there were several cases in which the leucocyte count was con- 
sistently low during life, but in which a markedly hyperplastic 
marrow was found at autopsy. 

To explain aplastic marrow in the femur (a condition probably 
common to all the long bones in these cases) associated with a 
leucocytosis, we may assume either a hyperplasia of the marrow 
of the flat bones only, or a formation of leucocytes outside the 
marrow, most probably in the spleen. The second explanation 
we consider the more plausible. The cases of marked hyper- 
plasia of the marrow with low leucocyte count are not easily inter- 
preted. We could not find evidence in these cases of such rapid 
spread of the lesion as would account for a low leucocyte count 
through an excessive draining of these cells out of the circulation. 
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San Francisco, California, April 8, 1918. 
177 (1355) 
Anatomical changes produced by repeated intravenous injections 
of streptococci in rabbits. 


By W. OPHULS and ELMER W. SMITH. 
[From the Leland Stanford University.] 


Fifty rabbits received repeated intravenous injections of 
streptococci with the object in view of ascertaining what subacute 
and chronic lesions might be produced in this way, the idea being 
to simulate as much as possible chronic streptococcic septicemia. 

The streptococci were obtained from about two dozen different 
sources in the course of routine bacteriological examinations at 
autopsies, and surgical material. The doses injected were mod- 
erate. The injections were repeated as frequently as the animals 
seemed to be able to tolerate them. The animals lived from a few 
days to 261 days. The results were as follows: 

Fourteen animals developed subacute septic endocarditis. 
The lesions were most commonly found on the left side of the 
heart, but the tricuspid valve was involved three times and there 
was severe infection of the pulmonary valve in one. All of the 
streptococci which produced endocarditis were of the non-hemo- 
lytic type. There was only one case in which arthritis and endo- 
carditis occurred in the same animal. 

Lesions of the myo-cardium were observed fourteen times. 
In four cases there were abscesses, in two purulent myocarditis, 
in two necroses, and in six chronic myocarditis. 

There were thirty-one joints affected in ten rabbits. These 
joint lesions were often very severe and extensive, causing con- 
siderable destruction in the cartilage and synovial membrane and 
in a considerable number of cases involved the neighboring tendon 
sheaths to such an extent that some of the tendons were entirely 
necrotic. These joint lesions were produced by both hemolytic 
and non-hemolytic streptococci. 
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The musculature was remarkably free from all chronic changes, 
which is all the more surprising in view of the frequency with 
which acute changes have been described after intravenous injec- 
tion of massive doses of streptococci. 

In seven of the animals there were thromboses in the blood 
vessels of the lung, of which six were distinctly septic. Most of 
these thromboses followed the injection of non-hemolytic strep- 
tococci and they were most frequent after injection of the more 
virulent types of these organisms. Besides these lesions which 
were evidently produced by the injections, a considerable number 
of the animals died of severe bronchial pneumonia. 

Seven rabbits developed renal lesions showing diffuse acute 
and subacute glomerulitis, frequently associated with more or 
less degeneration of the epithelium. No severe interstitial 
chanzes were observed. Three of these animals had endocarditis 
at the same time and three others amyloid degeneration. 

The liver of a great many of the animals was diseased, but on 
account of the frequency with which rabbits suffer from coccid- 
iosis it was impossible to determine whether any of the chronic 
changes were due to the injections. Some of the animals showed 
septic thrombi in the blood vessels and recent necroses of the 
parenchyma which were evidently caused by them. 

The gall-bladder was infected in a great many rabbits and 
some of these cases showed as a result acute cholecystitis; others 
more chronic changes. Gall-stones were not found in any of the 
cases. 

Fourteen cases showed pigmentation of the spleen or other 
evidences of blood destruction. Ten rabbits showed amyloid 
accumulations in the malpighian bodies. The earliest case of 
amyloid occurred on the forty-fourth day. 

It is of some interest to note that four rabbits at autopsy 
showed an acute tonsillitis which however was probably due to 
secondary infection. 

One of the rabbits developed an acute appendicitis and another 
an acute ulcer of the stomach. One rabbit died of intussusception. 

Endarteritis was observed in four cases; in two ot these the 
lesions were in the branches of the pulmonary artery; in one in the 
aorta and in one in the branches of the coronary artery. The 
lesions were comparatively recent and not very severe. 
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Examination of the central nervous system showed only slight 
lesions in the pia in a few places. One of the rabbits died as the 
result of an acute subdural hemorrhage. 

So far as the organs of special sense are concerned, a few rabbits 
developed conjunctivitis, rhinitis and one otitis media. These 
were all probably due to secondary infections. 

One rabbit developed a septic necrosis of the testicle; another 
one accidentally received a fracture of the rib which was apparently 
infected by way of the blood stream. 

In conclusion it may be stated that the streptococci did not 
seem to exhibit any special affinity for the organ from which they 
were isolated nor did any of the strains show any particular 
affinity for special organs in the rabbits injected except for the 
fact that the non-hemolytic group seemed to favor the heart valves. 

The details of these experiments will be published elsewhere by 
Dr. E. W. Smith. 


178 (1356) 
On serum proteins.! 
By LILLIAN J. ELLEFSON and Cari L. A. SCHMIDT. 


[From the Hearst Laboratory of Pathology and Bacteriology and the 
Department of Biochemistry of the University of California.] 


Intrapleural injections of aleuronat suspensions into rabbits 
caused a marked rise of serum globulins and a consequent upset 
of the protein quotient. Injection of ten cubic centimeters of 
blood serum from these animals into normal rabbits did not pro- 
duce appreciable changes in the serum proteins of the latter animals. 
Apparently there is no factor concerned in the upset of the normal 
protein quotient which can be transmitted by injection of such 
homologous sera. 

Injection of ten cubic centimeters of I : 30,000 homologous 
typhoid agglutinating serum intravenously into a normal rabbit 
caused a very slight, non-persistant rise of globulins in the serum 
of the injected animal. A normal rabbit which received ten cubic 
centimeters of 1 : 7,000 homologous staphylococcus agglutinating 


1 Aided in part by a grant from the George Williams Hooper Foundation for 
Medical Research. 
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serum showed no change in the protein quotient. The results are 
essentially in accord with previous work on the non-dependence of 
immunity on the ratio of serum proteins. Apparently, to produce 
a decided change in the protein quotient a substance must be 
injected which causes a marked reaction in the injected animal. 
This is not accomplished by injection of homologous sera. 
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179 (1357) 
The dynamics of cell-division. 
By H. H. Laucuiin (by invitation). 
[From the Eugenics Record Offce.] 


From the structural point of view mitosis is a process by which 
a living cell, through continuous and orderly transformations, 
divides so that (a) in equational division each daughter cell dup- 
licates the mother cell exactly at the latter’s comparable stage of 
existence; or (b) in ontogenetic division each daughter cell dupli- 
cates the mother cell at the latter’s comparable stage of existence, 
exactly in chromatin content, but not necessarily exactly in any 
other detail. 

From the dynamical point of view mitosis is a process related 
and characterized as follows: Beginning in a single living cell at 
a stage of high metabolic activity but of divisional stability thence 
continuing by means of metabolism to a condition of low metabolic 
activity and divisional instability the mitotic potential is estab- 
lished. Thence reactions still proceed by virtue of the cell’s self- 
contained structural and chemical organization, and its environ- 
mental complex. These successive reactions are so timed, localized, 
and successively interdependent upon their preceding and adjacent 
activities, that in equational division mitotic stability and meta- 
bolic activity are again achieved only when this self-contained 
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process-chain of reactions reaches a stage wherein are found, in 
place of one cell, two cells, which if the division be equational are 
exact duplicates of the one parent cell at the same stage. If, 
however, the mitosis be ontogenetic the daughter cells will exactly 
resemble the parent cell at the latter’s comparable stage in chro- 
matin content only; their cytoplasmic form and functions may 
vary greatly. 

The structural stages and ends of the mitotic process have been 
analyzed much more thoroughly than have the dynamical. The 
analysis of the latter seeks not to find form but to explain what is 
happening in terms of interplay of forces. It should yield even 
greater returns in understanding vital and evolutionary phenomena. 
In attempting such an analysis it is necessary first to learn how to 
measure! a characteristic of mitotic activity, such as its velocity in 
passing through successive stages. The actively dividing cell 
must then be subjected to definite measures and quality of light, 
heat, gravity, pressure, electricity, or chemical influence, and 
next the behavior of the dividing cell as modified by the definite 
quantitative and qualitative influences must be measured. We 
may then examine the behavior of such elementary processes as 
have been measured while reacting to these definite influences. It 
is finally in order to seek for similarity of behavior which, when 
found, suggests very strongly similarity of organization and forces. 
The completeness and accuracy of such an analysis depends, of 
course, upon the degree of refinement in the isolation and measure- 
ment of factors and the exactness of the parallel to known processes. 

This takes us immediately into the realm of physical chemistry. 
The present paper will discuss a definite problem in this study, 
namely, the influence of temperature upon the dividing root-tip 
cells of the onion, and will then seek a preliminary or working 
analysis by comparing the reaction thus found withsimilar reactions 
which physical chemists have found in other and simpler complexes. 
The following table shows the effect of temperature upon the 
velocity of the several mitotic stages calculated in the usual O45 
form of the chemist. 


1 Laughlin, H. H., “‘The Duration of Mitotic Stages in the Root-tip Cells of the 
onion,’’ Carnegie Inst. of Wash. Pub., No. 267. 
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Septnatecana pia Sewers card ce tains be Seca et +1.6334 
9. Early telophase or di-spireme............... +1.3329 
RU eAECCCIOP ASE onte.c oie oleice: oem aialee derele ewe -++1.1240 
Mestinasor metabOle ys .cra sco 0 lees solace ees +1.2215 
GA PES EE Gid OFIIICS Ion ais, song etre able an iseeiins cies & +2.0476 
EA SESEPPLOT LO WIC) core Son chert hs a dae a eae a ae +1.1990 
Entire cycle, i. e., the 1 resting and the 10 active 
SUVS arta inrehs aiciiats calc cyerase ous, eletie cuore) orale sre Se +1.2139 
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Qto 


Velocity at 20° C. 


Compared with 


Velocity at 10° C. 


1 te) 


Quo 
Velocity at 30° C. 
Compared with 
Velocity at 20°C. 


1.1525 
+4.9406 
+2.6404 
+2.7593 
+3.0663 
+2.3440 
+2.7571 
+2.6038 
+2.1694 
+3-0931 
+4.9463 
+3.2311 
+1.3962 


+2.6218 


Next we shall list and classify according to the sign of their 
temperature coefficients such other elementary and complex 
physical, chemical and physiological processes as have been de- 
scribed in the literature of the subject, and which may throw light 
upon the nature of the temperature-reactions shown in the above 


table. 


A. The following forces and processes within medium ranges of 
temperature (5° C. to 35° C.) react in the positive direction to 
temperature-increments, that is, they have the Qio value with the 


+ sign: 


1. Velocity of chemical reaction. 


In homogeneous reactions Qio = + 2.0 to + 3.0. 


. 


. 


OD ON ANH W DN 


. 


Io. 
If. 


Osmotic pressure. (Always low in colloids.) 
Plasmolysis. (Protoplasmic permeability.) 


Diffusion of fluids. (Always low in colloids.) 


Electric conductivity of solutions. 
Migration rate of ions. 

Ionization. 

Rate of conduction of nerve impulse. 
Rapidity or rhythm of electric phenomenon. 
Velocity of protoplasmic streaming. 
Coagulation. 


1 Loc. cit. 
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. Speed of destruction of spores of anthrax by carbolic acid. 

. Velocity of ontogeny in the frog. 

. Velocity of bulk increase in maize seedlings. 

. Rate of digestion in cold blooded vertebrates. 

. Rate of respiration in Pisum sativa. 

. Activation of star-fish eggs by chemical agents. 

. Velocity of CO2 assimilation by the leaves of the cherry-laurel. 
. Expansion of liquids. 

. Vapor pressure. 


B. The following forces and processes show the negative 


coefficient to temperature-increments. Q19 values with the — 
sign. 


Oo ON AM BW ND 


o) 


. Surface tension. 

. Polarization capacity. 

. Electromotive force of electro-chemical cell. 

. Electromotive force of nerve. 

. Duration of latent period of smooth muscle. 

. Solubility of gases in water. 

. Duration of life in Drosophila. 

. Elasticity. 

. Viscosity (absolute internal friction) of dog serum. 
. Cohesive properties generally. 


C. Besides these two classes there is another group of activities 


which shows a positive or a negative coefficient, depending upon 
conditions, Qi9 = +, as follows: 


mb Ww ND & 


. Osmosis. 

. Dialysis. 

. Cataphoresis. 

. Tendency toward precipitation. 
. Solubility of salts: 


Most salts + 
Na SO, = 
Many organic salts — 


. Strength of linkage in the second chromosome of Drosophila, 


— at low temperatures, + at high temperatures. 


THE DYNAMICS OF CELL-DIVISION. 121 


Of the processes here listed! 8 were secured from Kanitz’s com- 
pilation,? 8 from Snyder’s,? one—-that of Qj) values of the several 
mitotic stages—was supplied by the experiments of the writer,! 
and the remainder were found either in isolated cases in the litera- 
ture of related subjects, or one current in text-books. 

These are the materials at present available for beginning the 
analysis of the dynamics of mitosis by means of differential tem- 
perature-reactions. The question is, which, if any, of the more 
elementary of these forces, and what other forces, in what com- 
bination and to what degree, are active in each stage of mitosis? 
Certainly for the most part the several mitotic stages are mani- 
festations of chemical and physico-chemical forces showing a 
positive index. 

Stages Nos. 1 and 6 deserve special attention. Stage No. I 
is the earliest prophase; Stage No. 6 is that in which the chromo- 
somes have left the equator but have not yet reached the poles. 
Both of these stages manifest a negative coefficient from 10° C. 
to 20° C. The activities of these stages within such temperatures 
must, therefore, as shown by the behavior of their resultants of 
forces, be composed of those processes most of which, or at least 
the most effective of which, react negatively to temperature 
increments. This fact alone halves the complexity of the puzzle 
for these particular mitotic stages, and sets them apart as being 
characterized by distinctive sets of forces. 

Another general observation is worthy of note, physiologists,® 
point out that in simple chemical processes Qi values are greater 
in the upper ranges of temperature than in the lower, while in 
vital processes generally the reverse is true. In mitosis the com- 
plex of forces is such that in most stages a given increment of tem- 
perature will cause a greater velocity-response in the particular 

1 The references to each of the experiments providing the listed data on Qi values 
will be given in the completer paper now being prepared by the writer. 

2Kanitz, A., ‘‘Temperatur und Lebensvorgange.”’ Berlin, 1915. 

3 Snyder, Charles D., ‘‘A Comparative Study of Temperature coefficients of 
the Velocities of Various Physiological Actions,” Am. Jr. Physiol., Vol. XXII, Aug., 
1908. 

4 Loc. cit. 

5 Harvey, E. Newton, ‘Effect of Different Temperatures on the Medusa cas- 


siopea, With Special Reference to the Rate of Conduction of the Nerve Impulse.” 
Carnegie Inst. of Wash. Pub. 132. 1910. 
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ranges of vital temperatures than in the lower. This indicates by 
the method of the chemist that which the cytologist has long held, 
namely, that the mitotic complex is something more than a sum 
total of continuous and independent physiological actions; it is an 
interrelated system of forces, vastly complex and which system 
varies in its complex at each stage of mitotic progress. 
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Diet and roughage in relation to the experimental scurvy of guinea 
pigs. 


By BARNETT COHEN and LAFAYETTE B. MENDEL. 


[From the Sheffield Laboratory of Physiological Chemistry, Yale 
University, New Haven, Conn.| 


It has been repeatedly demonstrated that exclusive diets of 
cereals produce scurvy in the guinea pig. We have fed filter 
paper, sawdust and hay respectively, as supplements to an oat diet 
without averting the appearance of scurvy. Duration of the 
disease and decline were not appreciably different when these 
supplements were fed. The addition of 7, 10, or 18 per cent. of 
paper pulp to a special soy bean diet! failed to supply an anti- 
scorbutic: property. 

Feeding raw milk in addition to oats induces marked consti- 
pation with impaction of feces in the cecum. Animals fed 40 
c.c. milk daily showed definite symptoms of scurvy in about a 
month. As the daily allowance of milk was increased, the symp- 
toms seemed to recede in severity. Yet even when 80 c.c. milk 
were consumed daily, the animals became very constipated and 
died; but there were scarcely any signs of scurvy. Autopsy of 
such a case revealed absence of the typical macroscopic hemorr- 
hages or of fragility of the bones. These observations appear to 
confirm the findings of Chick, Hume and Skelton,? which indicate 
that a sufficient amount of milk fed to guinea pigs will prevent 
scurvy. Such observations render debatable the hypothesis that 


1 Barnett Cohen, Proc. Soc. Exp. Brot. AND MeEp., April 17, 1918, p. 102. 
2 Chick, Hume, and Skelton, The Lancet, Jan. 5, 1918. 
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the experimental scurvy of guinea pigs is attributable to failure of 
normal intestinal movement. 

Preliminary experiments on the nutritive qualities of des- 
cicated vegetables indicate that the drying of fresh cabbage does 
not entirely remove its antiscorbutic property.! 
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The effect of the respiration of putrid gases upon the growth of 
guinea pigs. 


By C.-E. A. WINSLOW and DaAvip GREENBERG. 
|From the Department of Public Health, Yale School of Medicine.] 


Three years ago Mr. G. T. Palmer and the senior author re- 
ported here a series of experiments on human subjects conducted 
by the New York State Commission on Ventilation which indi- 
cated that ‘‘there are substances present in the air of an unventi- 
lated occupied room (even when its temperature and humidity 
are controlled) which in some way, and without producing con- 
scious discomfort or detectable physiological symptoms, diminish 
the appetite for food. 

A natural assumption would be that odoriferous materials 
contributed to the stale air by the bodies and clothing of the occu- 
pants might produce such an effect upon appetite; and the present 
study is an attempt to detect a possibly analogous effect of putrid 
odors of a more intense kind upon the growth of guinea pigs. 

A galvanized iron box 4 feet wide, 2 feet deep and 3 feet high 
was constructed and divided into two equal vertical compartments, 
each holding two standard animal cages and each provided with a 
separate glass door. Fresh air to the amount of 1.5 cubic feet 
per minute for each compartment (amounting to 4 liters per 
minute per animal) was supplied to the box by a small centrifugal 
fan, the supply to each section of the box being carefully regulated 
by dampers. On the course of the branch duct leading from the 
fan to one section was inserted a chamber in which was placed a 
pan of fresh moist human or dog feces, so as to produce a strong 
fecal odor in that section of the box. 


1 See succeeding abstract. 
2 Proc. Soc. Exp. Brox., Vol. XII, p. 141. 
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Fifteen different series of tests were conducted with this 
apparatus during the years 1916, 1917 and 1918, 261 animals in 
all being used. Young guinea pigs were selected, usually weighing 
between 150 and 300 grams, and they were kept under the experi- 
mental conditions for from 4 to 24 days, being weighed each day. 
Food supply and other conditions were of course maintained 
constant in the two compartments. 

The results for individual series were somewhat variable, but 
in general it was evident that the animals exposed to the fecal 
odor did not grow as fast for the first week as did the controls. 
Later however they gained more rapidly and by the end of two 
weeks had generally caught up. This relation appeared in 12 
of the 15 series, while in the other 3 no initial check in growth rate 
was observed. 

Calculating the ratio between the weight of the animals ex- 
posed to the odor and the weight of the control animals for each 
day of each series, and then averaging these ratios (which seems a 
legitimate procedure under the conditions of the experiment) 
we obtain the general averages tabulated below. 


RATIO OF PER CENT. GAIN OF GUINEA PIGS SUBJECTED TO PUTRID Opors TO Con- 
TROL GUINEA Pics, By DAyYs. 


(Average of 15 Series.) 
I ] 3 4 5 6 7 8 9 10 II I2 
10.5 —22.6 —26.8 —27.0 —14.5 —18.7 —20.1 —4.7 —7.6 —8.3 —5.6 —7.4 


13 TA erS 
—2.2 —0.2 0 


These results would seem to indicate that the breathing of 
putrid gases causes a real reduction in the rate of growth of guinea 
pigs during the first week of exposure; but that this effect is a 
transitory one, the exposed animals gradually becoming accus- 
tomed to the odor and attaining after two weeks a normal weight. 


ACTION OF CERTAIN ANTISEPTICS. 125 


182 (1360) 


Studies on the action of certain antiseptics, toxic salts, and alka- 
loids against the bacteria and protozoa of the intestine of the 
rabbit 


By A. K. Batts and JosE D. MorRAL. 
[From the Department of Bacteriology, Columbia University.] 


The authors believe from theoretical considerations that there 
is a difference in the susceptibility of bacteria and protozoa to the 
action of antiseptics. This difference is found to exist between 
the intestinal bacteria and the intestinal protozoa (Giardia cuni- 
cult) of the rabbit, when treated with certain dilutions of chlor- 
amine T, brilliant green, ‘‘Halazone”’ and copper sulphate. 

In these cases the protozoa are more resistant than the bac- 
teria. Therefore bacterial-free material containing live protozoa 
is easily obtained. 

This behavior does not hold for free living protozoa which are 
more sensitive to the action of these same antiseptics than the 
bacteria which accompany them in nature. Free living protozoa 
are also less resistant when compared with parasitic protozoa. 

Increase in temperature greatly increases the effect of the 
antiseptics, especially against the protozoa. 

The authors conclude: 

(1) In the intestinal content of the rabbit, it is possible to show 
that resistance of Giardia cuniculi against the action of certain 
antiseptic substances is markedly greater than the resistance of the 
intestinal bacteria. It is possible by making use of this difference 
in resistance to obtain Giardia free from all living bacteria, but 
attempts to subsequently grow them in pure culture have not 
succeeded. (2) The Giardia are more resistant to the action of 
these toxic substances than are the free living protozoa studied. 
(3) A technical method has been developed which we believe will 
be useful in demonstrating the applicability of intestinal anti- 
septics against both the protozoa and the bacteria of the intestine. 
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The influence of cooking and drying cabbage on its antiscorbutic 
properties for guinea pigs.' 


By Maovrice H. Givens? and BARNETT COHEN. 


[From the Sheffield Laboratory of Physiological Chemistry and the 
School of Medicine, Yale University, New Haven.] 


The experimental scurvy induced in guinea pigs by a special 
soy bean-milk-yeast-paper pulp-salt diet? could be prevented by a 
daily addition of 10 gm. raw cabbage along with the ration. Cab- 
bage cooked for thirty minutes at 100° C., subsequently incor- 
porated with the rest of the food, and dried at 65-70° C. for two 
days lost its antiscorbutic power. Cabbage heated in an oven for 
two hours at 75-80° C., then dried at 65-70° C., ground, intimately 
mixed with the food, and the whole dried further for two days at 
65-70° C. exhibited no potency as an antiscorbutic. Cabbage 
dried in a blast of air at go-52° C. retained some of its antiscor- 
butic value in that it delayed markedly the onset of scorbutic 
symptoms. Furthermore it could be used as a therapeutic agent 
when the signs of scurvy were recognized early enough. 


Unmistakble Symptoms 
Diet. Appeared, Days. Death Ensued, Days. 
Soy sbeatemixturelamcahns oe 16-26 23-30. 
Soy bean mixture + 10 gm. cabbage . None up to 51 days 
Soy bean mixture + 10 gm. cabbage, 


SiCOOKEG= narnia rye I4-22 21-34 
Soy bean mixture + 1 gm. cabbage, 
dried 40-52° C. .32-35 39—: two pigs alive at 
51 days 


Soy bean mixture + 1 gm. cabbage, 
dried 65-80° C. .14-25 20-35 
1 These experiments were made possible by a grant from the Seessel Research 
Fund. 
2 Seessel Research Fellow in Physiological Chemistry, Yale University. 
3B. Cohen, Proc. Soc. Exp. Biot. AND MeEp., April 17, 1918, p. 102. 
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The prevention of blood clotting by Dakin’s sodium hypochlorite 
solution. 


By T. S. GITHENS and S. J. MELTZER. 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller Institute for Medical Research.] 


It has been shown by Austin and Taylor that Dakin’s solution 
dissolves necrotic tissue in wounds and washes away blood clots. 
Sweet has stated that the dressing of wounds with this solution 
favored hemorrhage from them. We made experiments to deter- 
mine whether the solution prevented the clotting of blood in vitro 
and wish to record some of the facts observed. 

We found that Dakin’s solution of sodium hypochlorite added 
to blood in vitro was able to prevent clotting. If blood of a dog 
is drawn directly into Dakin’s solution in the proportion of one 
part of Dakin’s to ten of blood, clotting is usually prevented en- 
tirely. In a few instances such blood showed the formation of 
small, soft clots after standing several days. In no case was there 
any sign of clotting when as much as 1.5 c.c. of Dakin’s to 10 c.c. 
of blood were used, even after standing as much as four weeks. 
There is a slight difference between the blood of different species; 
thus cat blood is prevented from clotting by rather smaller amounts 
than are required for the dog, while rabbit blood requires rather 
more and guinea-pig blood needs about 4 c.c. for each 10 of blood. 

Dakin’s solution on standing is said to lose its effectiveness as 
an antiseptic and its toxicity when injected intraperitoneally. 
Its power to prevent clotting was found to be reduced to about 
half in a week and it remained at this point for several weeks. 
Thus of a certain sample 0.8 c.c. were required to prevent clotting 
in 10 c.c. of blood when fresh; 1.4 c.c. when 10 days old and 1.5 
c.c. when 4o days old. 

Blood preserved from clotting by Dakin’s solution is not af- 
fected by calcium salts but is readily caused to clot by tissue ex- 
tracts. When the Dakin-blood mixture is fresh the clot formed on 
addition of tissue extract, forms promptly and becomes firm, but 
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after the mixture has stood a few days the clot forms more slowly 
and tends to remain soft. At this time the clot becomes more 
firm if fresh serum, containing fibrin ferment is added as well as 
tissue extract. When the mixture has stood for several weeks, 
clotting can no longer be induced. 
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The minimum number of respirations sufficient to maintain life. 
By A. L. MEYER and S. J. MELTZER. 


[From the Department of Physiology and Pharmacology, Rockefeller 
Institute for Medical Research.]| 


We have made experiments on the dog to determine how few 
respirations will maintain life. Both artificial respiration of the 
ordinary type and the spontaneous respirations of the animal 
were used for this purpose. We will speak only of the results 
obtained by the use of artificial respiration. 

Ether was used for the exposure of the trachea. A T-shaped 
glass cannula inserted and firmly tied in the trachea was provided 
with a respiratory valve, devised by Dr. Meltzer, which in turn 
was connected with a source of air pressure. 

There are two series of experiments. In the first series curare 
was injected to completely abolish the respiratory movements. 
We began with two artificial respirations per minute continued for 
periods varying from 40 to 80 minutes. In all of the 19 experi- 
ments the dogs were living at the close of the period. The vagi 
were intact in 12 experiments; they were cut in 7 experiments. 
While the volume of air introduced was not measured, it was 
obviously much below the total lung capacity. 

In the second series curare was omitted. A clamp was applied 
to the trachea below the cannula as a precaution against the 
entrance of air between the artificial respirations. There were 
13 experiments. In 8 the vagi were intact. Of these two 
survived. Four died in about 25 minutes; two died in about 75 
minutes. In 5 experiments the vagi were cut. All died. 
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The action of neutral salts on the osmotic pressure and other 
qualities of gelatin. 


By Jacques LOEB. 
[From The Rocekfeller Institute for Medical Research.] 


Hofmeister and his followers had stated that chiefly the anion 
of a neutral salt influenced the swelling of gelatin, while the cation 
had little or no effect. Later on it was stated by colloid chemists 
that the action of neutral salts on the physical qualities of colloids 
is the algebraic sum of the opposite action of the two oppositely 
charged ions of the salt used. Neither of the two statements is 
correct. The former authors were led to erroneous conclusions 
by the fact that they always investigated the effect of the salt on 
the protein in the presence of a high concentration of the salt. 
Now it happens that the presence of the salt suppresses part of 
those physical changes in the behavior of the colloids which are 
caused by the action of the salt upon the protein. The writer 
avoided this error by using either finely pulverized gelatin or dried 
pig’s bladder, and by washing away the excess of salt after the 
latter had had a chance to act on the gelatin. 

Contrary to the statement current in colloid chemistry, the 
writer found by this method that (as long as the salts are not used 
in excessive concentrations) only one of the two ions of the salts 
acts upon the protein. Common gelatin, as well as gelatin pre- 
viously treated by a base, is influenced exclusively by the cation 
of the neutral salt used, while gelatin which had previously been 
treated with an acid is only influenced by the anion of the salt 
used. In the former case, treatment of gelatin with salts 
with monovalent cation (NaCl, NasSOu, etc.) causes an increase 
in swelling, in viscosity, in the quantity of alcohol required 
for precipitation, and in osmotic pressure of the gelatin, after the 
excess of salt is washed away; while when the cation of the salt used 
is bivalent no such increase is observed. When gelatin, previously 
treated with an acid, is treated with a neutral salt, only the anion 
of the latter acts upon the gelatin; the salts with monovalent anion 
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(NaCl, CaClo, etc.) causing an increase in the osmotic pressure, 
viscosity, swelling, etc., while the salts with bivalent anion (sul- 
fates, oxalates, etc.) do not cause such an increase. A very strik- 
ing proof for the correctness of this statement is found in the fact 
that the action of salts with monovalent cation and monovalent 
anion (type NaCl) is equal to that of salts with monovalent cation 
and bivalent anion (type Na:SO,) when the molecular concen- 
tration of the former is exactly twice the molecular concentration 
of the latter; thus showing that only the cation influences the 
gelatin, while the anion has apparently no effect. For gelatin 
previously treated with an acid it was found that the salts with 
monavalent anion and monovalent cation (type NaCl) bring about 
the same effect as a solution of a salt with bivalent cation and 
monovalent anion (type CaCle), when the molecular concentration 
of the latter salt is exactly one half of that of the former salt, 
showing that only the anion has any effect in this case. 

R. Lillie! had stated that the treatment of gelatin with neutral 
salt causes a lowering of the osmotic pressure. This is not correct 
and he was misled by the fact that he studied the osmotic pressure 
of the solution in the presence of the salt, in which case the elec- 
trolytic dissociation of the metal gelatinate formed under the 
influence of the salt is repressed. As soon as the excess of salt is 
washed away the increase of osmotic pressure of the gelatin solu- 
tion due to the salt treatment shows itself, provided that the salt 
used had a monovalent cation. When the cation is bivalent no 
such increase is found. 

The writer is inclined to explain all these phenomena on the 
assumption that neutral salts act upon proteins, which, like gelatin, 
are stronger acids than bases, by forming metal proteinates. The 
anion either does not enter into combination at all with the gelatin 
or enters into a combination where its influence on the protein is 
not felt. 

When gelatin had been previously treated with an acid, e. g., 
hydrochloric acid, gelatin chloride or hydrochloride is formed, 
which dissociates into a positive gelatin ion and a negative chlorion. 
Neutral salts act upon such gelatin chloride by exchanging their 
anion with the protein. 


1 Lillie, R. S., Am. J. Physiol., 1907, XX, 127. 
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This hypothesis explains why the increase in osmotic pressure, 
viscosity, and the swelling of gelatin caused by the salt does not 
become noticeable unless the excess of salt is washed away, since 
the presence of the salt represses the electrolytic dissociation of 
the gelatin salt formed. 

Some of the data on which these conclusions are based have 
recently been published.! 
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Studies on salt action. II. The effect of transfer from stronger 
to weaker salt solutions upon the viability of bacteria in water. 


By C.-E. A. WINSLOW and I. S. Fax. 
[From the Department of Public Health, Yale School of Medicine] 


In continuation of work previously reported, upon the via- 
bility of B. communis in salt solutions of various kinds,? we have 
studied the effect of transfer from salt solutions to weaker salt 
solutions, in order to see if phenomena could be detected analogous 
to those observed by Loeb’ and others in the study of the influence 
of salt solutions upon the swelling of animal membranes and 
powdered colloids. 

B. communis was grown on nutrient agar slants at 37° C. for 
16-18 hours. The growth was washed off in pure redistilled water, 
shaken for five minutes to break up clumps and added in I c.c. 
portions to the electrolyte solutions in which the preliminary 
treatment was to be accomplished (‘‘primary”’ solutions), which 
had been previously warmed to 37° C. The solutions were then 
shaken for one minute to give a homogeneous suspension, I C.c. 
was withdrawn and agar plates poured. The bottles containing 
the suspensions were then replaced in the incubator at 37° C. and 
kept there for 30 minutes (in one case 60 minutes). At the end of 
this interval plates were again made, 1 c.c. withdrawn and trans- 
ferred to another bottle containing 99 c.c. of water or salt solution 
(‘‘secondary’’ solution). These secondary solution bottles were 

1 Loeb, J., J. Biol. Chem., 1917, XXXI, 343; 1918, X XXIII, 531; XXXIV, 77; 


395: 
2 Proc. Soc. Exp. Biot. AND MED., 1918, Vol. XV, p. 67. 


3 Jour. Biol. Chem., Vol. XXX, p. 343. 
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then returned to the incubator and kept there throughout the 
remainder of the experiment. The number of organisms surviving 
was determined at stated intervals. The counts were made on 
standard agar after 24 hours incubation at 37° C. 

All the reagents used in these experiments were of the same 
high purity as those which were employed in the experiments re- 
ported in our earlier communication. All the glassware had been 
very carefully cleaned with chromic acid oxidizing mixture, rinsed 
in tap water and in distilled water. 

Table I shows the result of transfer from 0.1 isotonic NaCl 
solution to 0.001 isotonic NaCl (1 c.c. of the first solution containing 
the bacteria to 99 c.c. of sterile distilled water), from 0.1 isotonic 
NaCl to another bottle of the same solution, and from 0.1 isotonic 
CaCl, to another bottle of the same solution. Three independent 
experiments are cited in each group. In each of these three series 
of experiments the reduction in bacterial numbers was relatively 
small in 9 hours although in the case of the CaCl. the norma] 
toxicity of this salt manifested itself to a slight degree. In each 
case, of course, there is a decrease in actual count in the transfer 
to about I per cent. of the original number present, but this is the 
result of the dilution and does not imply the death of the bacteria: 

The transfer from 0.1 isotonic CaCl, to 0.001 isotonic CaCl, 
as shown in Table II is accompanied on the other hand by a rapid 
destruction of bacteria so that after 8-9 hours only a few hundred 
bacteria are left out of hundreds of thousands. 


TABLE I. 


VIABILITY OF B. communis TRANSFERRED FROM A STRONG TO A WEAK SODIUM SOLU- 
TION AND FROM SODIUM AND CALCIUM SOLUTIONS TO SOLUTIONS OF THE 
SAME STRENGTH. 


Time after Seeding. Time after Transfer, 

x Min, 30 Min. 120 Min. | 240 Min. | 360 Min. | 540 Min. 
0.1 isotonic Bacteria | 29,600,000 | 29,700,000 | 280,000) 270,000] 260,000] 270,000 
NaCl to 0.001 per 35,500,000 | 32,500,000 | 285,000; 240,000] 235,000) 210,000 
isotonic NaCl G:C; 33,500,000 | 30,000,000 215,000] 195,000} 195,000} 180,000 
0.I isotonic Bacteria | 35,500,000 | 32,500,000 | 370,000] 312,000) 310,000] 240,000 
NaCl to 0.1 per 33,500,000 | 30,000,000 | 260,000! 245,000] 255,000] 210,000 
isotonic NaCl cee 33,500,000 | 30,000,000 | 255,000; 230,000] 260,000] 230,000 
0.1 isotonic Bacteria | 26,500,000 | 26,500,000 | 300,000 300,000| 240,000] 170,000 
CaCl: to 0.1 per 29,200,000 | 28,300,000 | 200,000) 170,000} 70,000) 40,000 
isotonic CaCle ec 33,500,000 | 26,500,000 | 295,000; 255,000] 210,000] 170,000 
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In Loeb’s colloid studies it was a transfer from NaCl to more 
dilute NaCl or water which produced a marked increase in swelling. 
In the case of the viability of the bacteria it is a transfer from 
CaCl, to a very dilute solution which causes a profound effect. 
Whether the death of the bacteria in the latter case is due to the 
fact that compounds are formed in the cell wall or protoplasm 
which hinder the elimination of toxic waste products of cell 
metabolism or whether such compounds favor the ingress of water 
which causes deadly hydrolyses (which Phelps has suggested as 
the lethal factor in similar cases), or whether such compounds 
favor the loss of necessary constituents of the cell to the water 
outside, we are not prepared to say. Experiments are now being 
conducted to throw light upon this point. It seems clear in any 
case from the conditions of the experiment that the effect is not 
due to any direct toxicity of the salt but to some change which it 
produces in the rate of exchange between the inside of the cell and 
its environment. 


188 (1366) 
Experimental tri-nitro-toluene poisoning. 


By RUDOLPH KRAMER and HAROLD MEIERHOF (by invitation). 


[From the Pathological Department, College of Physicians and 
Surgeons.] 


In an attempt to produce experimentally in dogs a state of 
poisoning by tri-nitro-toluene analogous to the condition recently 
observed among munition workers in England and America, the 
following methods of administering the poison have been em- 
ployed: (1) Feeding by mouth (TNT in butter); (2) skin inunction 
(TNT in lard); (3) subcutaneous injections (TNT in olive oil); 
(4) intravenous injections (TNT in acetone); (5) intraperitoneal 
injections (TNT in albolene). Only the first three methods have 
proven satisfactory. Intravenous injection of any considerable 
quantity of an acetone solution causes immediate death, probably 
from a precipitation of the TNT in the blood stream, and conse- 
quent pulmonary embolism. The toxic action of the acetone, too, 
may bea factor. Negative results with intraperitoneal injections 
of an albolene solution were probably due to faulty absorption. 
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Feeding, inunction, and subcutaneous injections have resulted 
regularly in a more or less chronic state of poisoning ending in 
death. The rapidity with which toxic symptoms appear and the 
duration of life depend apparently on both the quantity of poison 
given and the frequency and method of administration. Skin 
inunction has so far given most constant results. 

Symptoms observed: (1) Vomiting; seen only in feeding cases; 
apparently due to direct irritation of the stomach by the poison; 
(2) diarrhea; frequently present, its occurrence is not related to 
any particular method of administration; (3) depression, surli- 
ness, weakness, and emaciation, very marked in later stages; (4) 
leucocytosis. In one case a slight relative increase in lympho- 
cytes, polychromasia, and nucleated R. B. C. (megaloblasts) was 
noted. 

Autopsy findings: Heart, lungs, and gastro-intestinal tract 
negative. Liver showed grossly either no change or the picture 
of a moderate chronic passive congestion with lobules dark red in 
center and pale in periphery. Isolated yellowish, opaque nodules 
were sometimes seen scattered throughout the organ. Micro- 
scopically, a moderate central degeneration of the liver cells with 
congestion of the capillaries about the efferent veins was found. 
Fatty changes were demonstrable here and there, but the lesion 
was not uniformly distributed. In one case there were nodules 
of liver cells comprising several lobules, showing extreme fat 
accumulation. Inthe bone marrow, lymph nodes, and spleen there 
was an increased amount of blood pigment lying free in the tissues 
and in large phagocytic cells. 

The outstanding feature of the autopsy findings is the absence 
of lesions which would explain the death of the animal. The 
changes in the liver, while definite and perhaps significant, are 
not comparable to those found in cases of toxic jaundice in human 
beings, where the destruction of liver tissue is as extreme as in 
acute yellow atrophy. 
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The toxic action of nitrobenzene, with special reference to the 
cerebellum. 


By M. DRESBACH and W. L. CHANDLER. 


[From the Department of Physiology and Biochemistry, Cornell 
Medical College, Ithaca, N. Y.] 


The toxic action of nitrobenzene has been comparatively little 
studied in an experimental way. The investigations here re- 
ported have been in progress about two years. Dogs, cats, 
rabbits, guinea pigs, white rats and mice, hens, pigeons, frogs, and 
certain insects and blood parasites have been used. The animals 
have in all cases been exposed to air saturated with the vapor of 
the nitrobenzene at various temperatures in a special metal box 
of forty cubic feet capacity, and so arranged that good ventilation 
was insured. The periods of exposure varied from one to twenty- 
four hours, or even longer, as in case of rabbits and guinea pigs; 
with other animals the exposure was usually much shorter. The 
effects obtained vary with the type of animal somewhat. In dogs 
and birds the nervous system disturbances predominate, with 
lighter dosage, while in the other mammals used blood changes are 
more prominent, especially in severe poisoning. The details of 
these variations will be published later. At this time we give only 
the central nervous system reactions. These are of a type that 
are associated with cerebellar disturbance especially. Thus, 
in dogs an early asthenic condition in the limb and neck muscles, 
staggering gait, typical cerebellar nystagmus, unequal pupils, 
“circus”? movements may be seen. In birds a body attitude and 
rotating motion of the head are strikingly similar to those in birds 
with cerebellar lesions. The animals may recover, sustain per- 
manent disturbance of muscular coérdination, or die. Symptoms 
develop at any time up to three or four days after exposure to the 
vapor. 

Histological study of various parts of the brain and cord re- 
vealed remarkable chromatolytic changes, apparently confined 
to the Purkinje cells of the cerebellum, in all animals showing 
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disturbed coérdination. The chromatolysis in these cells seems 
to be roughly proportional to the intensity of symptoms. In 
general, the cytoplasm and nuclei swell, often to several times the 
normal size, the tigroid substance becomes faint and collected 
around the nucleus, or disappears altogether. Often the entire 
cell shrinks and disappears completely. In one dog with disturbed 
motor function resulting from exposure to the vapor several 
months before the sectioning of the brain no Purkinje cells at all 
could be found in some parts of the cerebellum. All signs pointed 
to a permanent lesion. A hen showed a similar permanent effect. 
In these two cases the fatigued or weakened muscle activity in 
the legs resembled closely the type said to be associated with 
lesions of certain cerebellar tracts. 

Since the Purkinje cell axones are the only efferent paths from 
the cerebellar cortex and since the nitrobenzene attacks these 
cells especially, if not selectively, the results are suggestive. 
While we cannot claim a specific and direct effect of nitrobenzene 
on these cells, as far as chromatolysis may indicate it the action is 
not much in evidence, if at all, in other parts of the nervous system. 

Animals poisoned in this way illustrate nicely cerebellar dis- 
orders for teaching purposes. They also show in a striking way 
an instance of delayed development of toxic action of a substance 
stored in the body. This latent period in nitrobenzene poisoning 
forms one of its most interesting features and is being studied by 
the writers. Other interesting problems have been opened up by 
the work. 
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A method for the simultaneous fractional analyses of gastric and 
duodenal contents. 


By Max Kaun. 


[From the Department of Laboratories, Beth Israel Hospital, New 
York.| 


Itis possible to study simultaneously the duodenal and gastric 
secretions by the following method: An Einhorn tube is passed into 
the duodenum of the patient, using the technic of Einhorn. Next 
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morning a Rehfuss tube is inserted into the stomach of the patient. 
The patient is then given an Ewald test meal, and the gastric and 
duodenal contents removed simultaneously at varying intervals 
of time. The extractions are usually made every fifteen minutes 
for a period of two and a half or three hours. The gastric contents 
are analyzed for the acid secretions and the enzymes. The duode- 
nal contents are analyzed for the various enzymes. The results 
are charted in the form of a curve. : 

A gastro-duodenal tube has been devised which obviates the 
necessity of passing two tubes. This tube is composed of two 
compartments—one ending ten inches above the duodenal opening. 
The tube bifurcates at its free end, and the openings are distinctly 
labelled G and D to indicate the opening leading to the stomach 
and to the duodenum. 

The clinical and physiological results of the study of the gastric 
and duodenal secretions by this method will soon be reported. 


191 (1369) 


Studies on the metabolism of cells in vitro. The toxicity of 
dipeptids for embryonic chicken cells. 


By MontTROSE T. BURROWS and CLARENCE A. NEYMANN. 


[From the Pathological Laboratory, Washington University Medical 
School, St. Louis, Mo., and the Laboratory of Internal Medicine, 
Henry Phipps Psychiatric-Clinic, The Johns Hopkins University, 
Baltimore.| 


In a previous paper! we have shown that peptone prepared from 
the yolk of egg is non-toxic for growing chicken cells even when 
added in considerable concentration to the medium. Egg yolk 
digested to the point of crystallizing out an a-amino acid is toxic. 
We tested a large number of a-amino acids and have found that all 
are toxic for the cells. In low dilution they stimulate the con- 
traction of heart muscle fragments but did not affect the growth. 
In higher dilution they inhibit the growth of cells completely 
and killed. 

Having established this fact it became of interest to study the 

1 Jour. Exp. Med., 1917, Vol. XXV., pp. 93-108. 
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effect of dipeptids in a similar manner. Leucyl-glycin and car- 
nosin have been tested. The leucyl-glycin was a synthetic prod- 
uct. The carnosin was obtained from muscle. It was prepared 
by Dr. D. W. Wilson. 

Both of these substances are toxic in large doses. Their 
toxicity is not as marked, however, as is that of the a-amino acids. 
The leucylglycin is more toxic than the carnosin. 

During the course of these experiments we prepared and tested 
peptones prepared from beef. These were found not to affect in 
any way the growth of the cells. 
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A note on the healing in and migration of foreign bodies in the 
animal body. 


By L. S. N. WALSH and LEO LOEB. 


[From the Department of Comparative Pathology, Washington 
University, St. Louts.] 


We have made some observations on the difference in the be- 
havior of different species of animals towards foreign bodies on 
which we wish to report very briefly. 

If we apply very thin wires of copper around the neck of white 
rats in such a way that apparently they do not exert any marked 
pressure on the skin, these wires heal in at the ventral aspect of 
the neck, but not at the dorsal and lateral aspects, in a considerable 
number of cases, after they have at first produced some ulceration. 
About four weeks after the onset of the ulceration the skin begins 
to heal over the wire and soon the wire is buried deep in apparently 
normal tissue. Gradually the wire may migrate deeper into the 
tissues of the ventral parts of the neck and in one case it was found 
resting on the trachea, the tissues covering it being apparently 
quite normal. Thus the migration of foreign bodies can be imi- 
tated experimentally in certain cases. 

In a large number of white mice and in three guinea pigs wires 
which had been applied in a similar manner, or even somewhat more 
tightly, did not heal in, but led to a transitory, more or less, super- 
ficial ulceration and scab formation. After some time such ulcers 
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may heal, only to form again, in case the wire should continue to 
irritate the skin. 

Microscopically we find in the rat in the first stage, that of 
ulceration, the base of the ulcer formed by fibrous or hyaline tissue 
which is infiltrated by fibroblasts. The wire is seen lying at the 
base of the ulcer surrounded by necrotic tissue and polynuclear 
leucocytes. On the whole, the capillaries run radially towards 
the surface of the ulcer, while the fibrous tissue and the fibroblasts 
are arranged in a direction more or less parallel to the.surface of 
the ulcer. At the side of the ulcer near the tip of the regenerating 
epithelium, the growing connective tissue is more cellular and less 
fibrous and the capillaries are more dilated and a greater influx of 
polynuclear leucocytes is observed than at the base of the ulcer; 
at the latter place the pressure is greater and this may be respon- 
sible for the greater production of dense fibrous tissue and the 
poorer development of capillaries. 

In cases in which the wire healed in we find it in later periods 
embedded in a canal which is surrounded by a small zone of nec- 
rotic tissue and polynuclear leucocytes. This zone is followed by 
an area of dense fibrous tissue, surrounding the wire on the whole 
more or less concentrically (although some deviations may occur), 
while the capillaries run more or less in a radial direction towards 
the wire; however, at some places they may adapt themselves to 
the concentric course of the fibrous tissue. Certain deviations 
from this arrangement seem to occur. Mechanical factors, 
pressure and pull, and a stereotropic reaction, determine probably 
essentially the direction in which the fibroblasts are arranged, 
and pressure as well as certain chemical factors cause probably 
the transformation of the fibroblastic into fibrous tissue. 

The blood capillaries evidently do not respond to the same 
degree to the mechanical factors which determine the movements 
of the fibroblasts; they often run in a direction approximately 
radially to the lines of pressure and often continue to follow this 
direction at a time when the connective tissue has assumed an 
arrangement parallel to the lines of pressure and at right angles to 
the blood vessels. We may point out that from a teleological 
point of view, the difference in the reaction of connective tissue 
and capillaries appears as a useful adaptation to the requirements 
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of tissue growth. The radial growth of the capillaries, in con- 
tradistinction to the concentric growth of the connective tissue 
makes possible the nourishment and persistence of the newly 
formed tissue, and thus the definite organization of dead material. 
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Experiments on antiscorbutics. Report of an antiscorbutic for 
intravenous use. 


By ALFRED F. HEss and LESTER J. UNGER. 


[From the Bureau of Laboratories, Department of Health, N.Y. City.] 


At the last meeting of this Society we presented a paper on 
guinea-pig scurvy, which had been induced by a diet of oats, hay, 
and water. In the present paper we wish to report some protec- 
tive and curative experiments on pigs which were fed on this diet, 
as well as on the use of various antiscorbutics in the scurvy of 
infants. 

Guinea pigs developed scurvy on the above diet in spite of a 
daily per capita allowance of five grams of dried vegetables. 
Three lots of vegetables were use on three groups of pigs: (1) a 
commercial preparation of mixed vegetables; (2) carrots dried at 
room temperature last summer; (3) carrots rapidly dried a few 
weeks previously at a temperature of about 130° F. All the pigs 
in each group developed scurvy, those of group 3 developing the 
disease somewhat later than the others. A watery decoction of 
orange peel was able to protect against scurvy. A similar prepara- 
tion, made from orange peel that had been dried at room tem- 
perature a few months, retained only mild antiscorbutic properties. 

Orange juice proved to be a most effective antiscorbutic in 
very small amounts. If, however, it was kept in the refrigerator 
for about three months it lost considerable of its potency, the pigs 
to which it was fed failing to gain normally. Orange juice which 
had been subjected in an autoclave to 110° C., at ten to fifteen 
pounds pressure, although antiscorbutic, did not enable pigs to 
gain in weight as did the unheated juice. Orange juice that was 
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extracted with absolute or 95 per cent. alcohol, possessed anti- 
scorbutic qualities, whereas the residue was of no value in this 
respect. Neutralized orange juice, given subcutaneously to a 
group of guinea pigs, also failed in this respect. ‘Artificial orange 
juice,’ made up according to McCollum’s formula, composed of 
the various salts, citric acid, and sucrose in the proportions which 
they are found in the natural juice, was given to numerous pigs, 
but was ineffective in protecting them against scurvy. 

“Artificial orange juice’’ was likewise tried in the treatment of 
two infants suffering from scurvy. In both it failed absolutely 
to ameliorate the symptoms, which yielded rapidly to natural 
orange juice. 

We wish to report especially that orange juice may be given 
intravenously, after it has been boiled, and made slightly alkaline 
to litmus, by the addition of normal sodium hydrate just before 
using, and that such injections produce no untoward reaction, 
and have a marked curative effect. This intravenous therapy is 
of interest from a practical standpoint, as its action has been found 
to be most rapid, and its dosage small; it is therefore especially 
indicated where the symptoms are urgent. It is also of theoretical 
interest in a consideration of the pathogenesis of scurvy, as it is 
the first time that this disorder has been cured by a therapy which 
was not introduced by way of the alimentary tract. 


194 (1372) 
A delicate method of determining invert activity. 
By C. K. WATANABE and V. C. MYERs. 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduate Medical School and Hospital.| 


A delicate method of estimating invert activity (sucrase) 
would be of advantage in connection with a number of physiologi- 
cal problems. A substitution of one per cent. cane sugar for the 
one per cent. soluble starch or glycogen, employed by Myers and 
Killian,' in the estimation of the diastatic activity of the blood, 
furnishes a very delicate method for sucrase. 


1 Myers and Killian, Jour. Biol. Chem., 1917, XXIX, 170. 
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The technic of the method is as follows: To 8 c.c. of water in a 
50 c.c. centrifuge tube is added I c.c. of the extract to be examined, 
and the solution warmed to just 40° C. in a water bath with ther- 
mostat attachment. One c.c. of one per cent. cane sugar is now 
added and incubation carried out for 30 minutes. The solution is 
rapidly cooled in cold water and 0.5 to 1.0 gram of dry picric acid 
added, thoroughly mixed, centrifuged and filtered. The inverted 
sugar is now estimated colorimetrically in 3 c.c. portions as already 
described.! 

One must not let the sucrose stand for a long time in contact 
with the picric acid, owing to the hydrolytic action of the picric 
acid.2 For this reason it might be of advantage to employ sodium 
picrate, as recently recommended by Benedict.’ 

Utilizing the above method we have been unable to satis- 
factorily demonstrate sucrase in human blood or that of rabbits. 
With one per cent. yeast extract there was 60 per cent. inversion 
in one-half hour, 7. e., 6 of the Io mg. were inverted, while a one 
per cent. yeast extract in human blood gave a 54 per cent. inver- 
sion. With a Io per cent. extract of the mucous membrane of 
rabbit’s intestine figures of 13.2 and 12.8 per cent. were obtained. 
Controls were all negative. 
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The phosphate and calcium content of serum in the condition of 
guanidine tetany. 


By C. K. WATANABE. 


[From the Laboratory of Pathological Chemistry, School of Medicine, 
and The Sheffield Laboratory of Physiological Chemistry, Yale 
University, New Haven.] 


In the altered metabolism in parathyroidectomized dogs, 
Greenwald‘ found a marked decrease in the elimination of phos- 
phate in the urine together with a distinct retention in the blood. 


1 Myers and Bailey, Jour. Biol. Chem., 1916, XXIV, 147. 

2 Rose, these PROCEEDINGS, 1917, XX, 16. 

3 Benedict, Jour. Biol. Chem., 1918, XXXIV, 203. 

4 Greenwald, I., Am. Jour. Physiol., 1911, XXVIII, 103. 

Greenwald, I., J. Biol. Chem., 1913, XIV, 363; Ibid., 1913, XIV, 369. 
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It has been established that the lack of parathyroid is accompanied 
by increased elimination of ammonia, decreased acid excretion 
and the lowering of the hydrogen ion concentration. The same 
conditions are manifested after the administration of guanidine 
hydrochloride.!. The increase in guanidine nitrogen was found by 
Koch? and Burns and Sharpe? in experimental parathyroid tetany 
and also in idiopathic tetany. In a recent communication* we 
reported that the above-mentioned phenomena were an accom- 
paniment of the acidosis produced by guanidine administration 
and also suggested that phosphates might be retained in the body 
to neutralize the acids formed by the muscular activity. 

Another fact that in parathyroid tetany, the calcium content 
of the tissues was decreased was reported by Sabbatani> and Quest*® 
and by many other investigators. In this country MacCallum 
and Voegtlin’ confirmed the above statements and also reported a 
marked reduction in the blood calcium caused by the increased 
output in the urine and feces. It, therefore, seemed advisable to 
inquire into the phosphate and calcium changes in the blood in 
guanidine tetany and to compare these changes with those occur- 
ring in parathyroid tetany in order to decide whether the increase 
in guanidine nitrogen is the only cause of this phenomenon or 
whether other factors are involved in the production of parathy- 
roid tetany. 

Marriott and Howland’s methods were employed in this inves- 
tigation. Rabbits were used and two samples of blood were 
drawn from the jugular vein; one before the subcutaneous ad- 
ministration of a sublethal dose of guanidine hydrochloride and 
the other after—about Io to 48 hours after the injection of the 
drug. It is necessary to wait for the second sample of blood until 
the acidosis is well developed, though most animals do not live long 
after this condition becomes severe. Since animals usually died 
at midnight or early in the morning, the second blood sample 

1 Watanabe, C. K., J. Biol. Chem., 1918, XXXIV, 51. 

*Koch, W. F., J. Biol. Chem., 1912, XII, 313; Ibid., 1913, XV, 43. 

3 Burns, D. and Sharpe, J. S., Quart. J. Exp. Physiol., 1916, X, 345. 

4 Watanabe, C. K., J. Biol. Chem., 1918, XXIV, 65. 

5 Sabbatani, ‘‘Rivist. sperim. di frematria,’”’ 1901 (quoted by Quest). 


° Quest, R., Jahrb. f. Kindelheinlkunde, 1905, LXI, 114. 
7 MacCallum, W. G. and Voegtlin, C. J., Exp. Med., 1909, XI, 118. 
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could not be taken and thus comparisons of the normal with the 
tetanic samples were impossible. 

From the comparison in the result it is clear that after guanidine 
administration the phosphorus is markedly increased, in some 
cases five times above the normal. The calcium shows no marked 
change, though there is a tendency for it to decrease as the phos- 
phate increases. In normal conditions, rabbits with albumin in 
the urine show a rather higher content of phosphate than those 
which have no albumin. 

In consideration of the above experiments we may say that 
the phosphate content of the serum in guanidine tetany is markedly 
increased, but that the reduction of calcium is rather doubtful. 
The small number of experiments does not warrant a decision on 
this important phenomenon. The experiments are being con- 
tinued and further results will be reported later. 
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An oxidation product of creatine. 
By L. BAUMANN and THORSTEN INGVALDSEN. 


From the Chemical Research Laboratory, Department of Internal 
Medicine, State University of Iowa, Iowa City. 


Mercuric acetate in watery solution oxidizes creatine to a- 
methylguanidoglyoxylic acid (NH2.C(:NH).N(CHs)CO.COOH). 
This compound, which was isolated in pure form, evidently pre- 
cedes methylguanidine oxalate which was obtained by Dessaignes! 
many years ago by heating creatine with mercuric oxide. Dakin? 
obtained glyoxylic acid upon oxidizing creatine with hydrogen 
peroxide. The stages of oxidation of creatine may, therefore, 
be expressed as follows: 


O 
NH2.C(:NH).N(CH3).CH2COOH — NH:2.C(:NH). a 
N(CH3).CHOH.COOH. > 


H,0 
NH,.C(:NH).N(CH;).CO.COOH. > NH.C(:NH). 
NH(CH;).COOH.COOH. 


1 Dessaignes, M., Compt. rend. Acad., 1854, XX XVIII, 839. 
2 Dakin, H. D., J. Biol. Chem., 1905-06, I, 271. 
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In the well-known Engeland! process for the separation of the 
bases of muscle extract, precipitation with mercuric chloride and 
sodium acetate is used. After several days the precipitate is col- 
lected and heated with dilute hydrochloric acid, then decom- 
posed with hydrogen sulphide. Under these conditions the possi- 
bility of creatine oxidation, hydrolysis of the resulting compound 
and liberation of methylguanidine, must be considered. 


197 (1375) 
Concerning carnosine and its synthesis. 
By L. BAUMANN and THORSTEN INGVALDSEN. 


[From the Chemical Research Laboratory, Department of Internal 
Medicine, State University of Iowa, Iowa City.] 


The chemical configuration of the muscle extractive, carnosine, 
has been determined in two ways: (1) By deamination with nitrous 
acid, hydrolysis of the resulting deaminocarnosine and isolation 
of one of the cleavage products. (2) By its synthesis. 

The hydrolysis of deaminocarnosine gave a 70 per cent. yield 
of histidine. 

The synthesis was effected by the interaction of beta iodo- 
propionyl chloride and histidine, followed by amination of the 
resulting product. The analyses, optical rotation, melting point 
and crystal form of the synthetic and natural products were identi- 
cal. A mixture of both substances gave the same melting point as 
either component. 

It is evident that beta alanyl-histidine correctly expresses the 
constitution of carnosine. 

Carnosine is not hydrolyzed by muscle or liver extract. 


1Engeland, R., Z. Unters. Nahr. Genussmittel, 1908, XVI, 658. 
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blood clotting by Dakin’s sodium hypochlorite solution. 

Givens, Maurice H. 

1325. Studies in calcium and magnesium metabo- 
lism. Further observations on the effect of acid and dietary 
factors. 

1347. The composition of dried vegetables with 
special reference to their nitrogen and calcium content. 

1361. [with Barnett Cohen.] The influence of 
cooking and drying cabbage on its antiscorbutic properties 
for guinea pigs. 
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Members elected: Walter C. Alvarez, G. D. Barnett, George 
W. Corner, Harold K. Faber, F. L. Gates, Maurice H. Givens, 
C. Lundsgaard. 
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Member elected: A. R. Rose. 

The meeting was held at 5.00 P. M., and was followed by a 
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Diastase of blood, influence of anesthesia 
and alkali on, 1296. 
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